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INTRODUCTION 
In 2022, the Casper Area Metropolitan Planning Organization (Casper Area MPO) 
initiated a study in conjunction with the Wyoming Department of Transportation 
(WYDOT), City of Mills, and City of Casper to develop a long-range plan for U.S. 20-
26/West Yellowstone Highway (W Yellowstone Hwy)/W 1st Street corridor.   

The purpose of the Western Gateway Corridor Study is to: 

1. Establish baseline conditions by identifying transportation issues and needs 
through review of studies completed to date, data collection, analysis, and 
public and stakeholder input, and   

2. Develop a corridor long-range plan with recommendations for future 
improvements to include multimodal and streetscape/beautification 
improvements reflective of the long-range vision of the corridor 

W Yellowstone Hwy study limits are shown in Figure 1, which extends between the 
West Belt Loop/WY Hwy 257 intersection and North Platte River bridge.    

A Study Advisory Committee was organized to provide guidance and feedback at key 
study milestones and included representatives from the Casper Area MPO, City of 
Mills, City of Casper, WYDOT, Casper/Natrona County International Airport, and Visit 
Casper.   

 
Figure 1: Study Area 
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Study Vision, Goals and Objectives 
The Western Gateway Corridor Study vision was 
developed through guidance provided by the Study 
Advisory Committee and input received from the 
community and stakeholders throughout study 
engagement opportunities.  The vision articulates the 
goals and objectives for the corridor, shown in Table 1, 
and guides future decision-making based on values 
of the surrounding communities.  

Table 1: Study Goals and Objectives  

Goal Objective 

Safety Reduce the frequency of crashes 

Traffic flow Limit recurring congestion and provide a reliable transportation corridor 

Streetscape/ 
beautification 

Support agency goals to create a cohesive and welcoming corridor through 
streetscape and beautification enhancements that highlight community 

characteristics and the local environment 

Multimodal 
travel 

Improve bicycle and pedestrian connectivity and route continuity to support the 
economic vitality of the area and provide a connected transportation network 

Access 
management 

Preserve roadway capacity and reduce the frequency of crashes by managing 
access at existing and future access points   

Low impact 
improvements 

Support consideration of low-impact improvements as part of future projects 

Study Process  
The study used the following four-step process to develop long-range planning 
recommendations: 

1. Identify transportation issues and needs 
2. Develop concepts 
3. Develop feasible solutions for potential projects 
4. Develop recommendations  

Study Advisory Committee, public, and stakeholder involvement were instrumental 
throughout the process, which included two Study Advisory Committee workshops, 
two public open houses, and multiple presentations.   

Study Vision: Create a 
comprehensive, long-
range corridor plan that is 
cohesive, welcoming, and 
highlights community 
characteristics and the 
local environment.   
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Methods and Assumptions 
A Methods and Assumptions document was prepared at the onset of the study to 
serve as a historical record of analysis methodology.  The final version is provided in 
Appendix A.     

Prior Studies 
The following historical planning documents were referenced to support this study: 

• Casper Area Bicycle and Pedestrian Master Plan Update (2021) 
• Wayfinding Master Plan (2020) 
• Connecting Crossroads Long-Range Transportation Plan Update (2020)  
• Uniquely Mills Comprehensive Plan (2017) 
• Generation Casper Comprehensive Plan (2017) 
• Casper Complete Streets Plan and Policy (2022) 

BASELINE CONDITIONS 

Existing Road Conditions  
A summary of existing roadway segment, intersection, and structure information is 
shown in Figure 2.  While W Yellowstone Hwy maintains a 5-lane cross-section 
throughout the study corridor, several features vary such as posted speed, right-of-
way (ROW) width, intersection configurations, and sidewalk.  

WYDOT has a project planned to reconstruct the 1st Street & Poplar Street intersection 
with raised medians, sidewalk, shared use path, and widening of the North Platte 
River bridge (Poplar Street).  Future condition analyses incorporate these planned 
improvements.  
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Traffic Volumes 
Existing condition traffic volumes were based on the following daily and peak hour 
traffic counts: 

24-hour roadway segment counts 

• Collected during summer 2022 as part of the Casper Area MPO’s annual count 
program 

4-hour peak period intersection turning movement counts 

• Collected by CEPI between January 17 and 24, 2023  

Year 2050 Planning Horizon traffic forecasts were developed using the Casper Area 
MPO travel demand model (TDM) and NCHRP 765: Analytical Travel Forecasting 
Approaches for Project-Level Planning and Design methodology.  TDM daily volumes 
were refined using existing segment counts and NCHRP 765 factoring procedures to 
forecast Year 2050 daily volumes.  Future-year intersection peak hour turning 
movement volumes were developed using the NCHRP 765 ‘Iterative Procedure – 
Directional Method’ and TDM-derived growth factors.  Peak hour intersection turning 
volumes were smoothed and/or balanced between intersections where applicable.  
As part of the volume refinement process, peak hour and daily volumes were 
compared to planning-level ‘K’ factors (proportion of daily traffic occurring in a peak 
hour) to gauge reasonableness.   

Existing and 2050 Planning Horizon daily and peak hour traffic volumes are 
summarized in the following figures: 

• Figure 3: Daily Segment Traffic Volumes 
• Figure 4: Peak Hour Intersection Traffic Volumes 

When reviewing historical traffic trends throughout the corridor, volumes have 
generally decreased along the W Yellowstone Hwy corridor over the last 8 to 10 years.  
Since 2010, the highest corridor volumes were typically observed between 2012 and 
2015.  The latest daily counts from 2021 and 2022 range from a slight increase to 15 
percent decrease when compared to the highest daily volume counts collected since 
2010.  For this study, forecasted Year 2050 daily traffic volumes are similar to or exceed 
the highest daily volume count since 2010, thus exhibit some growth beyond 
historical high-volume periods.   Additional information on historical traffic counts can 
be found in the Casper Area MPO 2022 Traffic Counts document.   
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Traffic Operations Analysis 
Observations of traffic volumes provide an understanding of the general nature of 
traffic but are insufficient to indicate either the ability of the street network to carry 
additional traffic or the quality of service provided by the street system. For this 
reason, the Level of Service (LOS) concept was developed to correlate numerical 
traffic operational data to subjective descriptions of traffic performance at 
intersections. Each lane of traffic has delay associated with it and therefore a 
corresponding LOS. The delay for each of these lanes leads to a LOS value for the 
individual approaches and entire intersection. LOS categories range from LOS “A” 
(best) to “F” (worst) as shown in Figure 5.   

Figure 5: Level of Service Descriptions 
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Intersection peak hour LOS was calculated using Synchro version 11 and methodology 
described in the Highway Capacity Manual (HCM) 7th Edition.  Guidelines for use of 
Synchro in this study are summarized in the Methods and Assumptions document.  
Operational measures and associated LOS thresholds applicable to this study area are 
provided in Table 2 and Table 3, respectively.   

Table 2: Traffic Operations Measures  

Roadway 
Feature 

LOS Measure Supporting Measures 

Intersections 
Total (overall) 

intersection delay 

95th percentile queues 
Individual movement delay 
TWSC intersections: worst-case stop-control delay 

TWSC: two-way stop-control 

 
Table 3: Minimum Allowable Level of Service by Facility  

Roadway 
Feature 

Minimum 
Allowable LOS 

Notes 

Signalized 
Intersections 

LOS C 

Individual movements allowed to operate at LOS D, but the 
overall intersection shall be LOS C or better  
Individual movements will not be allowed with a v/c ratio > 1.0 
Queue storage ratio will not be allowed to exceed 1.0 for any 
movements 

Unsignalized 
Intersections 

LOS C 

TWSC, AWSC, and roundabouts 
LOS based on weighted average intersection delay 
Worst-cast stop-controlled (WCSC) approach delay and LOS may 
be lower than the minimum allowable LOS 

TWSC: two-way stop-control, AWSC: all-way stop-control 

 

An existing and future No Build condition traffic analysis was conducted to aid in the 
identification of short-term and long-range traffic operational needs at study 
intersections.  Operational results are summarized in the following tables: 

• Table 4: Intersection Operations – 2023 Existing Conditions 
• Table 5: Intersection Operations – 2050 No Build Conditions 

Locations that do not meet LOS goals outlined for this study area are noted in Bold 
Orange text.  Additional analysis information, including output reports, is included in 
the Traffic Operations Analysis Memo in Appendix B.   
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Table 4: W Yellowstone Highway Intersection Operations – 2023 Existing Conditions 

Crossroad 
Intersection 

Control 
Measure 

AM LOS 
Delay / LOS 

PM LOS 
Delay / LOS 

West Belt Loop Signal Overall: 9.2 / A 9.8 / A 

Mountain View Drive TWSC 
Overall: 
(WCSC): 

0.3 / A 
(11.5 / B) 

0.3 / A 
(12.4 / B) 

Poison Spider Road Signal Overall: 11.4 / B 9.2 / A 

Wyoming Boulevard Signal Overall: 11.5 / B 16.0 / B 

Salt Creek Highway Signal Overall: 8.7 / A 16.9 / B 

Van Horn Avenue TWSC 
Overall: 
(WCSC): 

2.6 / A 
(19.4 / C) 

1.9 / A 
(20.1 / C) 

 

Table 5: Intersection Operations – 2050 No Build Conditions  

Crossroad 
Intersection 

Control 
Measure 

AM LOS 
Delay / LOS 

PM LOS 
Delay / LOS 

West Belt Loop Signal Overall: 12.2 / B 12.2 / B 

Mountain View Drive TWSC 
Overall: 
(WCSC): 

0.3 / A 
(15.4 / C) 

0.4 / A 
(15.6 / C) 

Poison Spider Road Signal Overall: 17.9 / B 10.1 / B 

Wyoming Boulevard Signal Overall: 11.2 / B 15.5 / B 

Salt Creek Highway Signal Overall: 11.6 / B 28.5 / C 

Van Horn Avenue TWSC 
Overall: 
(WCSC): 

25.4 / D 
(273.1 / F) 

7.9 / A 
(128.8 / F) 

 

The lone intersection not meeting operational goals through the 2050 Planning 
Horizon was the W Yellowstone Highway & Van Horn Avenue intersection in Year 
2050.  With increased traffic volumes, it was found that northbound to westbound left 
turning vehicles are expected to experience increasing levels of delay due to 
insufficient gaps in traffic to complete the turn.  Because the northbound Van Horn 
Avenue approach is a single, shared lane, left turning vehicles would likely block 
northbound to eastbound right turning vehicles from entering W Yellowstone 
Highway and compound the overall approach delay.    

All other analysis intersections are shown to provide adequate capacity through the 
study’s 2050 Planning Horizon with the existing lane configuration and traffic control.   
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Crash History Review 
Crash history along the W Yellowstone Hwy corridor was reviewed for years 2017 
through 2021.  Data for reported crashes in the statewide database were provided by 
WYDOT.  The density of reported crashes throughout the study corridor is shown in 
Figure 6.     

Crashes were categorized as intersection and corridor crashes based on location and 
reviewed for elevated crash rates and trends.  Crash rates were calculated in terms of 
crashes per million entering vehicles (crashes/MEV) for intersections and crashes per 
million vehicle miles traveled (crashes/MVMT) for segments.  Critical crash rates were 
calculated based on the statistical populations for each crash location (intersection or 
segment) using methods presented in the Highway Safety Manual (American 
Association of State Highway and Transportation Officials (AASHTO), 2010).  A critical 
crash rate accounts for a desired level of confidence (95 percent used in this study), 
vehicle exposure, and similar facility types. 

Summaries of intersection and segment crash rates are shown in Table 6 and Table 7.  
Locations with an elevated crash rate when compared to the critical rate are also 
noted.  Crash characteristics for intersection and segment crashes are shown in Table 
8 and Table 9, respectively.    

There were two fatal crashes within the study area, one at the West Belt Loop 
intersection and one at the Poplar Street intersection.  Both intersections also had 
one serious injury crash.  A third serious injury crash was reported on the segment 
between Salt Creek Highway and the North Platte River bridge.   

Overarching trends from the crash review included: 

• Intersections and segments with elevated crash rates when compared to the 
critical rate include: 

o West Belt Loop intersection 
o Poplar Street intersection 
o Segment between Wyoming Boulevard and Salt Creek Highway 

• Similar frequency of angle and rear-end crashes at segments and intersections 
o Exception is the segment between West Belt Loop and Poison Spider 

Road where there were nearly three times more angle crashes than 
rear-end crashes 

• Access-related crashes (driveways and minor intersections) were most 
prevalent between West Belt Loop and Wyoming Boulevard, where nearly 80 
percent of the segment crashes were related to an access point 

• There were no pedestrian or bicycle-related crashes along the corridor 

Additional crash history information is provided in the Crash History Review Memo in 
Appendix C.       
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Table 6: Intersection Crash Rates (2017 – 2021) 

W Yellowstone Hwy 
Intersection 

Traffic Control 
Device 

Total 
Crashes 

Daily 
Entering 
Vehicles 

Crash Rate 
(crashes/ 

MEV) 
Elevated Crash Rate*  

West Belt Loop Signal 27 41.23 0.65 Yes 

Poison Spider Rd Signal 10 27.40 0.36 - 

Wyoming Blvd Signal 17 41.54 0.41 - 

Salt Creek Hwy Signal 8 32.03 0.25 - 

Van Horn Ave Stop Signs 5 28.54 0.18 - 

Poplar St Signal 25 53.61 0.47 Yes 

MEV: million entering vehicles 
Elevated crash rate based on a comparison to the critical crash rate (crash rate/critical crash rate ratio > 0.7); see Crash History Review Memo for additional 
information 

 

Table 7: Segment Crash Rates (2017 – 2021) 

W Yellowstone Hwy Segment 
Segment 
Length 

(mi) 

Total 
Crashes 

Daily 
Vehicles 

Crash Rate 
(crashes/ 

MVMT) 

Elevated Crash 
Rate*  

West Belt Loop to Poison Spider Rd 1.13 17 10,200 0.81 - 

Poison Spider Rd to Wyoming Blvd 0.40 7 14,200 0.67 - 

Wyoming Blvd to Salt Creek Hwy 0.59 19 13,700 1.29 Yes 

Salt Creek Hwy to N Platte River Bridge 1.66 36 13,800 0.86 - 

MVMT: million vehicle miles traveled 
Elevated crash rate based on a comparison to the critical crash rate (crash rate/critical crash rate ratio > 0.7); see Crash History Review Memo for additional 
information 
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Table 8: Intersection Crash Characteristics (2017 – 2021) 

W Yellowstone Hwy 
Intersection 

Total 
Crashes 

Injury Severity Manner of Collision 

Fatal 
Serious 
Injury 

Minor 
Injury 

Possible 
Injury 

No 
Injury 

Single 
Vehicle 

Rear-
end 

Head-
on 

Angle Sideswipe 

West Belt Loop 27 1 1 2 2 21 0 10 1 13 3 

Poison Spider Rd 10 0 0 0 3 7 1 3 0 6 0 

Wyoming Blvd 17 0 0 0 4 13 1 7 1 7 1 

Salt Creek Hwy 8 0 0 1 1 6 1 3 1 3 0 

Van Horn Ave 5 0 0 0 0 5 2 1 0 2 0 

Poplar St 25 1 1 1 1 21 0 12 1 12 0 

Totals: 92 2 2 4 11 73 5 36 4 43 4 

 

Table 9: Segment Crash Characteristics (2017 – 2021) 

W Yellowstone 
Hwy Segment 

Total 
Crashes 

Injury Severity Manner of Collision Access 
Related* 

(% of 
Total) 

Fatal 
Serious 
Injury 

Minor 
Injury 

Possible 
Injury 

No 
Injury 

Single 
Vehicle 

Rear-
end 

Head-
on 

Angle Sideswipe 

West Belt Loop to 
Poison Spider Rd 

17 0 0 1 1 14 2 3 1 10 1 13 (76%) 

Poison Spider Rd to 
Wyoming Blvd 

7 0 0 0 2 5 1 2 1 2 1 6 (86%) 

Wyoming Blvd to Salt 
Creek Hwy 

19 0 0 1 1 17 7 4 0 7 0 11 (58%) 

Salt Creek Hwy to N 
Platte River Bridge 

36 0 1 4 3 28 6 12 0 6 3 4 (11%) 

Totals: 79 0 1 6 7 64 16 21 2 25 5 34 (43%) 

* Access related crashes include those that occurred at driveways (business, residential, etc.) and minor intersections
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Field Safety Review 
A field safety review was conducted on August 30th, 2022, with the objective of 
identifying specific concerns for all road users and potential mitigation measures for 
planning level evaluation.  A review team was organized to provide a combination of 
specialized roadway and safety expertise and/or local knowledge and consisted of 
members listed in Table 10.  The field safety review included a pre-inspection meeting 
to review crash history and aerial imagery, a site visit, and memo.      

Table 10: Field Safety Review Team 

Team Member Role Affiliation 

Greg Baker Team Leader/Traffic Engineer HDR Engineering 

Beth Andress MPO Supervisor/Project Owner Casper MPO 

Sabrina Kemper Community Development City of Mills 

Brooke Allen Resident Engineer Wyoming DOT 

Mark Ayen District Engineer Wyoming DOT 

Alex Sveda City Engineer City of Casper 

Bryon Preciado Law Enforcement Chief of Police, City of Mills 

Lt Chad Frimml Law Enforcement Natrona County Sheriff’s Office 

 

The following is a summary of identified issues, associated risks, and suggested 
mitigation presented in the Corridor Safety Review Memo (Appendix D).  The memo 
also includes maintenance/operations-related issues not presented in this report. 

Issue: Visibility during darkness 

Except at signal-controlled intersections, no street lighting is provided along the W 
Yellowstone Hwy corridor. Over one-third of segment crashes occurred during dark 
conditions. 

Risk: Fatal or injury crashes due to failure to see other vehicles, pedestrians, or 
bicyclists in the roadway. 

Suggested mitigation:  

• Install street lighting along W Yellowstone Hwy 
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Issue: Lack of non-motorized facilities along W Yellowstone Hwy 

Commercial and residential land uses generate non-motorized 
trips, but sidewalk, trail, and crosswalk provisions are minimal, and 
facilities along W Yellowstone Hwy are discontinuous and lack 
Americans with Disabilities Act (ADA) ramps. Non-motorized users 
have created informal “social trails” where sidewalks are missing 
and were observed walking in the roadway. 

Risk: Pedestrians at unexpected locations may be involved in fatal 
or serious crashes. 

Suggested Mitigation: 

• Construct continuous shared use paths or sidewalks along 
W Yellowstone Hwy 

Issue: W Yellowstone Hwy & West Belt Loop intersection crash rate 

The W Yellowstone Hwy & 
West Belt Loop 
intersection has a crash 
rate that exceeds 70 
percent of the critical rate, 
features predominantly 
angle crashes, and an 
ambulance and fire truck 
were recently broadsided 
at this intersection. Truck 
volumes through this 
intersection are high. One fatal and five injury crashes occurred between 2017 and 
2021. 

Risk: Angle crashes with injury potential, as supported by crash records. Increased 
injury potential due to a high proportion of truck traffic. 

Suggested Mitigation:  

• Increase traffic signal clearance intervals 
• Review left turn signal control operations 
• Improve signal head visibility by relocating overhead signage or providing 

near-side signal heads, including northbound West Belt Loop approach where 
a combination of grade and sign location restrict visibility to signal heads 

• Implement emergency vehicle preemption 
• Install advance warning beacon on northbound approach 

‘Social trail’ west of 
Wyoming Boulevard 

West Belt Loop intersection 
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Issue: Commercial driveway spacing at Poison Spider Road and Wyoming Blvd 
intersections 

Driveways located close to the intersection result in stationary vehicles in intersection 
turn lanes and driver confusion. Drivers were observed having to swerve around 
stationary vehicles that are accessing private driveways from intersection turn lanes  

Risk: Angle and side-swipe crashes 

Suggested mitigation:  

• Consolidate existing access points and restrict access near signalized 
intersections 

• Provide raised medians to formalize access and physically restrict left turn 
movements within close proximity of signalized intersections 

Issue: Pedestrian and bicycle connectivity between Van Horn Ave and Wyoming 
Blvd 

The Platte River Trail runs parallel to the roadway along the south side of W 
Yellowstone Hwy in the east half of the study area. The trail heads southeast 
approximately 800 feet west of Van Horn Ave with no direct trail connection to the 
City of Mills along or parallel to W Yellowstone Hwy. Sidewalk is provided on the 
railroad viaduct bridge with no formal trail connection on either end. 

Risk: pedestrians at unexpected locations may be involved in fatal or serious crashes. 

Suggested mitigation:  

• Construct non-motorized trails or sidewalks along W Yellowstone Hwy to 
provide continuous and direct connectivity to the existing Platte River Trail 

• Provide street lighting along W Yellowstone Hwy 

Issue: Sight distance to eastbound traffic queues and the traffic signal at Salt 
Creek Highway 

Sight distance for eastbound drivers approaching the Salt Creek Highway traffic 
signal is restricted due to the crest vertical curve of the railroad viaduct and steep 
grade to the intersection.  

Risk: rear-end and angle crashes 

Suggested mitigation:  

• Adjust roadway grade to improve eastbound sight lines to the intersection and 
queueing traffic that may be present on W Yellowstone Hwy 

• Provide active advance warning signs and flashing beacons interconnected to 
the traffic signal 
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Issue: Weaving movement (left turn then right turn) when traveling between 
Van Horn Avenue and Salt Creek Highway 

The Van Horn Avenue and Salt 
Creek Highway intersections 
comprise an offset-T 
configuration with 
approximately 220 feet of 
separation. Drivers traveling 
north-south using Van Horn 
Avenue and Salt Creek Highway 
are required to turn left and 
then immediately right. Van 
Horn Ave is stop controlled on 
the side street and drivers 
experience difficulty finding safe gaps in traffic to reach the right-most westbound 
lane to access Salt Creek Highway. 

Risk: angle crashes with injury potential 

Suggested mitigation:  

• Reconfigure the intersections to provide either one signalized four-leg 
intersection or two signalized offset-T intersections that are interconnected 

Issue: Numerous commercial driveways and minor side streets on W 
Yellowstone Hwy 

There are frequent and closely spaced commercial driveways and minor street 
accesses on W Yellowstone Hwy. Businesses are difficult to identify and driveways are 
located too close to intersections. There are more than 50 locations with uncontrolled 
left turn access across oncoming traffic. 

Risk: Angle crashes with injury potential 

Suggested mitigation:  

• Reduce driveway density through closure, consolidation, or relocation of 
existing accesses 

• Restrict access near signalized intersections 
• Limit allowable movements at driveways, such as three-quarter movement (no 

left turn in) or right-in/right-out only 
• Provide raised medians to formalize accesses, enforce banned turns, and 

control locations that permit left turn movements 
• Develop an access control plan for the study corridor to meet future needs 
• Install street name signs where missing from intersections 

Van Horn Ave and Salt 
Creek Hwy intersections 



  
BASELINE CONDITIONS 
 

19 
  

 

Access Review 
An access review was conducted with the objective of identifying opportunities for 
access management related to reducing: 

• Conflicts within the intersection functional area at signalized (major) 
intersections 

• Head-on conflicts of opposing left turn vehicles in the two-way left-turn lane 
(TWLTL)  

• Right turn conflict overlap 

This review focused on the following three methods to review access spacing and 
density: 

1. Intersection functional area at signalized (major) intersections 
a. The area ‘upstream or downstream of an intersection where intersection 

operation and conflicts significantly influence driver behavior, vehicle 
operations, or traffic conditions’1   

2. Left turn conflict within TWLTL 
a. Where closely spaced intersections on opposite sides of the street create 

a potential conflict for opposing left turn vehicles completing a lane 
change and deceleration within the TWLTL 

3. Right turn conflict overlap 
a. Where stopping sight distance extends through multiple access points 

and thus the approaching driver must monitor more than one access 
point at a time 

Crash history, existing traffic volumes, and forecasted traffic volumes developed as 
part of this study were also considered.  Methodology, assumptions, and calculation 
input values are based on guidance provided in the TRB Access Management 
Manual, 2nd Edition and WYDOT Access Manual (2014 edition).    

A summary of potential modifications for further consideration includes the following.  
More information on methodology, calculations, and review findings are provided in 
the Access Management Memo presented in Appendix E.   

All Segments 

• Opportunistic approach to access management through development, 
redevelopment, and future transportation projects 

 

 

1 Transportation Resource Board (TRB) Access Management Manual, 2nd Edition 
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West Belt Loop to 3rd Avenue 

• Consolidate closely spaced or redundant access points 
• Construct rearage roads with development/redevelopment to relocate access 

from W Yellowstone Hwy to the rearage road 
• Relocate access to side-streets 
• Consider TWLTL left turn conflicts when locating future access or considering 

which access points to close 

3rd Avenue to Highway Street (includes Poison Spider Road intersection) 

• Construct median through Poison Spider intersection functional area 
• Relocate access to side-streets, rearage roads, or frontage roads 
• Consolidate closely spaced or redundant access points 
• Close redundant local street intersections 
• Consider TWLTL left turn conflicts when locating future access or considering 

which access points to close 

Highway Street to Casper Creek Bridge (includes Wyoming Boulevard 
intersection) 

• Construct median through Wyoming Boulevard intersection functional area 
• Reconstruct frontage road east of Wyoming Boulevard, south side, to clearly 

designate the frontage road and relocate access outside of the Wyoming 
Boulevard intersection area 

• Relocate access to side-streets, rearage roads, or frontage roads 
• Consolidate closely spaced or redundant access points 
• Consider TWLTL left turn conflicts when locating future access or considering 

which access points to close 

Casper Creek Bridge to North Platte River Bridge 

• Relocate access to future local cross-streets, rearage roads, or frontage roads 
• Consolidate or close closely spaced or redundant access points 
• Consider TWLTL left turn conflicts when locating future access or considering 

which access points to close 
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Transit 
The Mills area is currently served with fixed route service by Casper Area Transit.  The 
Purple Line route, as of May 7, 2023, travels along W Yellowstone from Wyoming 
Boulevard to 3rd Avenue as shown in Figure 7.   

Casper Area Transit feedback noted there are currently no transit stops on W 
Yellowstone Hwy.  All area stops are on local streets or in private parking lots.  
Preference was given for angle (sawtooth) bus bays along W Yellowstone Hwy to 
provide stop locations along the corridor, instead of private parking lots.  The 
sawtooth design helps discourage motorists from parking in the pull-out areas.   

 
Source: Natrona Regional Geospatial Cooperative, access May 7, 2023  

Figure 7: Casper Area Transit – Purple Line  

Land Use Planning 
Existing and future land use was reviewed throughout the corridor.  Figure 8 
illustrates the City of Mills and City of Casper future land uses based on their latest 
comprehensive plans.  Mixed use and commercial is the predominant land use along 
the corridor, transitioning to more residential away from the corridor.  Pockets of 
industrial are located throughout. 

Future land use illustrates the need for this corridor to accommodate a wide variety of 
travel modes and importance of this study accounting for multimodal travel along 
and across the corridor.  Further, considerable development and redevelopment is 
planned throughout the study area and thus planning for higher levels of 
urbanization should be considered with future improvements.     
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Bicycle and Pedestrian Travel 
The lack of connectivity throughout much of the corridor was the primary, underlying 
need associated with bicycle and pedestrian travel.  Other identified needs were tied 
to connectivity and 
include additional safe 
crossing opportunities, 
pedestrian, and 
bicyclist comfort along 
existing and future 
routes, and sidewalk 
infill to link shared use 
paths with adjacent 
development, transit, 
and other facilities.     

The Casper Area Bicycle and Pedestrian Master Plan Update laid the foundation for 
potential improvements with long-range recommendations for bicycle and 
pedestrian facilities throughout the Casper Area MPO.  The current, recommended 
network surrounding the study corridor is shown in Figure 9.  Priorities are 
summarized in Table 11.  Recommended sidewalk infill is shown in Figure 10.     

Table 11: Casper Area Bicycle and Pedestrian Master Plan Update – Project Priorities 

Segment From/To Recommendation Prioritization 
Implementation 

Timeframe 

W Yellowstone 
Hwy 

3rd Ave to 
Salt Creek Hwy 

Sidepath Medium Long 

Poison Spider 
Rd 

4th Ave to 
W Yellowstone Hwy 

Buffered Bike Lane Medium Long 

Pendell Blvd; 
4th Ave 

Poison Spider Rd to 
Wyoming Blvd 

Buffered Bike Lane Medium Long 

Wyoming Blvd 
W Yellowstone Hwy 

to 1st St 
Separated Bike Lane Medium Long 

1st St 
Wyoming Blvd to 
Platte River Pkwy 

Bike Lane Low Long 

Pendell Blvd; 
Northwestern 

Ave 

Wyoming Blvd to  
1st St 

Bike Lane Low Long 

 

 

  

Bicyclist on W Yellowstone Hwy 
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In the early stages of the study, an ‘independent’ review of multimodal issues and 
needs was conducted by HDR bicycle and pedestrian staff unfamiliar with the 
corridor. This review identified three key bicycle and pedestrian needs for the corridor:  

1. Shared use path and sidewalk connectivity 
a. Support continuous multimodal routes along and 

to/from the corridor 
b. Across railroad tracks (between Wyoming Blvd and 

Salt Creek Highway) 
c. Connections to existing sidewalk extending away 

from the corridor, development, transit stops, and 
high demand destinations 

d. W Yellowstone Hwy crossing locations 
2. Mid-block crossing in the Lakeview Drive/Oregon Trail area 

to support signalized crossing opportunities at ¼-mile 
intervals in the Mills core area 

a. Supports in-town feel and connects north and south 
sides of W Yellowstone Hwy  

b. Based on traffic volumes, vehicular speeds, and 
number of lanes, consideration should be given to providing pedestrian 
hybrid beacons at mid-segment at-grade crossings  

3. Consistent features 
a. Curb ramps, detectable warning, crosswalks, stop bars, signs, etc. 

PUBLIC OUTREACH SUMMARY 
The study included several opportunities for the public and stakeholders to provide 
comment throughout the process, including: 

• Pre-study stakeholder workshop to identify corridor issues and needs  
• Three public/stakeholder in-person events 
• Digital survey 
• Two presentations to the Mills City Council 
• Availability of the study report for review and public comment 

The pre-study stakeholder workshop was organized by the Casper Area MPO to 
engage agencies along the corridor, such as City of Mills, City of Casper, WYDOT, 
Casper-Natrona County International Airport, and Visit Casper, and included a 
brainstorming session to identify issues and needs the study should address.  This 
information was used to help scope the study and served as the foundation of Step 1: 
Identify Transportation Issues and Needs. 

The first in-person events were part of identifying study corridor issues and needs.  
Study team members first presented at a Coffee Chat hosted by the City of Mills on 

Highway Street area 
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September 1, 2022.  The presentation included an overview of the study and 
requested feedback from attendees regarding several transportation issues and 
needs related to items to be addressed as part of the study.  That evening, the study 
team participated in the Casper Art Walk 
with a booth at Art 321.  Participants 
provided comments on a corridor map.    

A digital survey was also developed as 
part of the first step and included and 
included the following topics:   

• Driver, bicyclist, and pedestrian 
safety 

• Access management 
• Transit needs 
• Study priorities for the corridor 

A snapshot of survey results is provided in Figure 11.   

A public open house was held on April 11, 2023, at the Beacon Club as part of the 
study’s third step to present alternatives and gather feedback to help shape 
preliminary recommendations.  The open house included display boards of the 
alternatives and corridor typical sections.  A presentation was given to the Mills City 
Council that evening at a work session.  

The DRAFT report was posted to the Casper Area MPO’s website for a 30-day public 
review and comment period in June 2023.  A final presentation was given to the Mills 
City Council on June 12, 2023.      

 More information on the study’s public outreach is 
provided in Appendix E.   

 

  

Art 321 comment map 

Public open house #2 
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Figure 11: Issues and Needs Survey Results  
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SUMMARY OF NEEDS 
Based on findings from the baseline conditions analysis and Study Advisory 
Committee, stakeholder, and public feedback, overarching needs to be addressed by 
this corridor study focus on the following topics: 

Vehicular travel 

• Intersection safety 
• Access management to reduce number of driveways and conflicts 
• Variations in speed limit throughout the corridor 
• Lack of transit stop locations directly on corridor 

Bicycle and pedestrian travel 

• Shared use path connectivity throughout corridor 
• Continuity of multimodal features throughout corridor  
• Crossing safety and frequency of crossings 
• Comfort on existing facilities along the corridor 

Beautification/streetscape/landscape 

• Landscaping, such as street trees, plantings, and artwork 
• Visual screening 
• Street and pedestrian-scale lighting 
• Gateway monuments 
• Lack of ‘community’ or ‘in-town’ feel to corridor 
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ACCESS MANAGEMENT PLAN 
An opportunistic approach to W Yellowstone Hwy access management is 
recommended through development, redevelopment, and future transportation 
projects.  Local and state agencies with access and platting jurisdiction along the 
corridor should work with developers, property owners, and businesses to implement 
access management strategies throughout the corridor.  New and modified access 
points should adhere to guidelines in the current version of the WYDOT Access 
Manual.    

Recommended strategies for consideration, based on a review of signalized (major) 
intersection functional area, TWLTL conflict overlap, and right turn conflict overlap, 
include: 

• Close access 
• Consolidate access 
• Relocate access to local side-streets, frontage roads, or rearage roads 
• Construct frontage or rearage roads 
• Construct medians through major intersection functional areas to restrict left 

turns to/from access points 
• Move access locations within intersection functional areas further away from 

the physical intersection area 
• Consider TWLTL left turn conflicts when locating future access points or 

determining which access points to close  
• Cross-reference WYDOT Access Manual for spacing guidance and treatments 

In locations where it is difficult to close an access within a major intersection 
functional area, the recommended process of prioritized treatments includes 
(modified from TRB Access Management Manual, 2nd Edition, page 341): 

1. Locate access as far as possible from the intersection 
2. Restrict movements to right-in right-out (RIRO) 
3. Specify the maximum entering/exiting volumes (1-hour, time of day, daily) 
4. Require an agreement specifying the applicant to close the access when 

alternative access becomes available or if the access creates a crash issue 

Access management recommendations for specific areas throughout the study 
corridor are summarized in the Access Management Memo in Appendix F.    These 
recommendations served as a guide for access management improvements 
associated with site-specific alternatives developed in the INTERSECTION AND 
ROADWAY ALTERNATIVES and BICYCLE AND PEDESTRIAN ALTERNATIVES chapters.    
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ALTERNATIVES INTRODUCTION 
Based on issues and needs identified for the W Yellowstone Hwy corridor, a series of 
alternatives were developed that focus on four key aspects of the transportation 
network: 

• Typical Sections 
• Intersections and Roadway Segments 
• Bicycle and Pedestrian 
• Streetscape and Beautification 

Input was gathered through a collaborative process with the Study Advisory 
Committee through the concept brainstorming (study Step 2) and concept 
refinement and identification of feasible solutions (study Step 3) workshops.   

CORRIDOR TYPICAL SECTIONS 
W Yellowstone Hwy typical sections were developed to provide a long-range 
structure for multimodal elements within the right-of-way.  It is anticipated that 
improvements will be made incrementally throughout the corridor and the typical 
sections will serve as a guide to support route connectivity and continuity for all 
modes of travel and streetscape/beautification improvements.  Study alternatives are 
based on these typical sections.     

Four typical sections illustrate the long-range vision for the corridor, shown in Figure 
12 through Figure 13, and include: 

• 5-Lane Typical Section: wider right-of-way (105-150 feet); reflects the 
overarching long-range vision of the corridor 

• 5-Lane Limited ROW Typical Section: limited right-of-way (90 feet) 
• 5-Lane Typical Section with Raised Median Section: raised median; applicable 

to typical or limited ROW sections 
• 5-Lane Retrofit Typical Section: supports addition of multimodal elements to 

the existing cross-section 
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Figure 12: 5-Lane Typical Section (105 to 150-foot ROW)  

 

 
Figure 13: 5-Lane Limited ROW Typical Section (90-foot ROW)  
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Figure 14: 5-Lane Typical Section with Median (105 to 150-foot ROW)  

 

 
Figure 15: 5-Lane Retrofit Typical Section (105 to 150-foot ROW)  
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Key typical section elements include: 

Roadway 

• Maintains multilane W Yellowstone Hwy 
o 2 through lanes in each direction 
o Center left turn lane and raised median options 

• Future corridor reflects a narrower urban roadway section with 11-foot lanes 
and no shoulders 

Bicycle/Pedestrian 

• 10-foot shared use path on south side 
• 8-foot sidewalk on north side 
• Shared use path and sidewalk located along edge of right-of-way to maximize 

separation from W Yellowstone Hwy vehicle lanes and increase bicycle and 
pedestrian comfort 

o In limited right-of-way areas, back of curb facilities may be needed 

Streetscape/Beautification 

• Roadway lighting 
• Wide boulevards for street trees, landscaping, low-impact stormwater 

management, and transit pull-outs 
• Street trees shown near shared use path and sidewalk to provide shade to 

bicyclists and pedestrians 
o Pedestrian lighting (not shown) may also be incorporated 

INTERSECTION AND ROADWAY 
ALTERNATIVES 
Intersection and roadway alternatives illustrate potential modifications to the existing 
corridor to address identified issues and needs.  Each alternative could reflect a future 
project or part of a future project.  Intersection and roadway alternatives were 
organized by major intersection area and improvement type: 

• West Belt Loop 
• Poison Spider Road 
• Wyoming Boulevard 
• Salt Creek Highway/Van Horn Avenue Area 
• Traffic Signal Enhancements  

An overview of alternatives is presented in Figure 16.  Planning-level costs are 
provided at the end of the chapter.    



  
INTERSECTION AND ROADWAY ALTERNATIVES 
 

35 
  

 

 

Figure 16: Intersection and Roadway Alternatives 

 



  
INTERSECTION AND ROADWAY ALTERNATIVES 
 

36 
  

 

West Belt Loop Intersection 
West Belt Loop intersection modifications focus 
on access management along the east leg of the 
intersection.  While access is well managed on 
the north, west, and south legs, the east leg has 
several full-access driveways within close 
proximity of the major intersection.  This creates safety issues with angle and rear-end 
conflicts from traffic turning to and from the driveway access points within the 
intersection functional area.  While current turning volumes are low, redevelopment 
in this area could generate considerably more traffic and thus more safety risk due to 
increased conflict exposure.        

The “Rearage Road and Access Management” alternative, shown in Figure 17, includes 
a rearage road similar to what was constructed in the intersection’s southwest 
quadrant.  The rearage road would allow for rearage access to parcels with frontage 
along W Yellowstone Hwy.  Existing access points could then be closed, relocated, or 
managed in accordance with recommendations presented in the ACCESS 
MANAGEMENT PLAN. 

This alternative was developed with an opportunistic timeframe in mind.  WYDOT 
and City of Mills can use this alternative as a guide when working with adjacent 
property owners through area development and redevelopment opportunities.   

The northbound West Belt Loop downgrade to the potential rearage road 
intersection was noted as a concern by the Study Advisory Committee.  The layout’s 
northbound right turn lane design incorporates the required deceleration distance.    

 

Alternative:  
• Rearage Road and Access 

Management 

W Yellowstone Hwy & West Belt Loop intersection 
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Poison Spider Road Intersection 
The existing Poison Spider Road intersection exhibits 
adequate long-range capacity.  However, there is an 
offset intersection with Mountain View Drive 
approximately 150 feet to the west (measured center 
to center) and several access points contribute to 
angle conflicts within the intersection functional area.  Available right-of-way on W 
Yellowstone Hwy is narrow through the intersection at approximately 90 feet.    

The “Raised Median Retrofit’ alternative, shown in Figure 18, constructs a raised 
median within the existing cross-section to restrict left turns in and out of Mountain 
View Drive and existing driveways.  The layout reflects lane widths narrowed to 11-feet 
so the median could be constructed within the existing pavement section.  A 
porkchop type island is incorporated at the Mountain View Drive approach to further 
discourage southbound Mountain View Drive motorists from turning left and cutting 
across opposing travel lanes to the Poison Spider Road intersection.   

The “Mountain View Drive Realignment” alternative realigns Mountain View Drive to 
tie into the existing Poison Spider Road intersection and creates a 4-leg intersection, 
as shown in Figure 19.  A full acquisition would be required with this alternative, 
however, there would be an opportunity to vacate existing Mountain View Drive right-
of-way for future development.   

A layout with the alternatives combined is provided in Figure 20.   

Layouts for both alternatives illustrate potential bicycle and pedestrian improvements 
discussed further in the BICYCLE AND PEDESTRIAN ALTERNATIVES chapter.   

Alternatives:  
• Raised Median Retrofit  
• Mountain View Drive 

Realignment  

W Yellowstone Hwy & Poison Spider Rd intersection 
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Wyoming Boulevard Intersection  
The existing Wyoming Boulevard 
intersection exhibits adequate long-range 
capacity with the current lane 
configuration and traffic control.  Thus, 
long-range needs primarily focus on safety 
and access management on the east leg of the intersection where there is a history of 
access-related crashes.    

The “Raised Median Retrofit and Access Management” alternative, shown in Figure 21, 
incorporates a variety of access management techniques, including: 

• Raised median retrofit 
• Access closure 
• Access relocation 
• Access consolidation 
• Frontage road improvements 

These techniques could be applied collectively through a single project or as separate 
projects to work towards the long-range objective of managing conflicts on the east 
leg of the intersection. 

The raised median retrofit extends a raised median along W Yellowstone Hwy to 
manage left turn conflicts within the intersection functional area.  Similar to the 
Poison Spider “Raised Median Retrofit” alternative, lane widths are narrowed to 11-feet 
so the median could be constructed within the existing pavement section.   

Access management techniques include a mix of access closure, relocation, and 
consolidation.  The existing frontage road in the southeast quadrant is further defined 
to support managed access to adjacent parcels and shift the first full access driveway 
further to the east away from the Wyoming Boulevard intersection.  The middle and 
eastern-most frontage road intersections would provide full access, while the western 
frontage road access would be restricted to right-in right-out.  A northeast rearage 
road is also shown to provide access to a considerably lower-volume Hudson Street 
and the signalized intersection.          

Coordination with existing businesses and property owners will be instrumental in 
the success of access management in this area.  Preparation for these discussions 
should include understanding internal traffic patterns and circulation needs related 
to how buildings, storage areas, and other facilities are oriented with existing access, 
large vehicle needs, and how/where impacted movements will be accommodated.    

The layout illustrates potential bicycle and pedestrian improvements discussed 
further in the BICYCLE AND PEDESTRIAN ALTERNATIVES chapter.   

Alternative:  
• Raised Median Retrofit and 

Access Management 
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Salt Creek Highway/Van Horn Avenue 
Intersection Area  
The existing Salt Creek Highway and Van 
Horn Avenue “T” intersections are 
separated by 250 feet, center to center.  
Salt Creek Highway is currently signalized 
and Van Horn Avenue is stop-controlled 
(from the Van Horn Avenue approach).  
Excal Way is a third “T” intersection in the 
area located approximately 180 feet west 
of Salt Creek Highway.  Collectively, there 
are three “T” intersections within approximately 425 feet.   

There are several constraints in the area that may affect feasibility of future 
modifications, including: 

1) W Yellowstone Hwy grade to/from the railroad viaduct west of Excal Way  
2) W Yellowstone Highway bridge over Casper Creek east of Van Horn Avenue 
3) Salt Creek Highway bridge over Casper Creek north of W Yellowstone Hwy 

 

The “Van Horn Avenue Realignment” alternative, shown in Figure 22, realigns Van 
Horn Avenue to create a 4-leg intersection at the existing Salt Creek Highway 
intersection.  This would provide Van Horn Avenue traffic with signalized movements 
at the new, combined intersection.  Because W Yellowstone Hwy is considerably 
higher than Van Horn Avenue, there may be an opportunity to incorporate a 

Alternatives:  
• Van Horn Avenue Realignment 
• Excal Way Right-in Right-out 

Access 
• Signalized Offset T Intersection 
• Van Horn Avenue Northbound 

Right Turn Lane 
 

Salt Creek Hwy intersection, Van 
Horn Ave intersection, and Casper 
Creek Bridge on W Yellowstone Hwy 
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pedestrian underpass for the shared use path crossing of Van Horn Avenue.  Property 
acquisition is required with this alternative 

The “Excal Way Right-in Right-out Access” alternative extends a raised median across 
the Excal Way access, from just east of the railroad viaduct bridge to the Salt Creek 
Highway intersection (Figure 23).  Eastbound left turns and southbound left turns 
would need to be accommodated via potential U-turn locations (likely with loons for 
large trucks) at Wyoming Boulevard, frontage road (east of Wyoming Boulevard), 
and/or Salt Creek Highway intersections.   

The “Signalized Offset T Intersection” alternative maintains the existing configuration, 
shown in Figure 24, but signalizes the Van Horn Avenue intersection when warranted 
in accordance with the Manual on Uniform Traffic Control Devices (MUTCD).  If 
implemented, traffic signal timings for the Salt Creek Highway and Van Horn Avenue 
intersections would be coordinated to function as a single traffic signal, similar to a 
tight diamond interchange.  There are operational inefficiencies with longer vehicle 
clearance considerations, but Van Horn Avenue traffic would benefit with signal-
controlled left turn movements onto W Yellowstone Hwy.  This option is considerably 
less expense and exhibits less impact than the “Van Horn Avenue Realignment” 
alternative.     

One consideration with both the “Van Horn Avenue Realignment” and “Signalized 
Offset T Intersection” alternatives is that signalizing Van Horn Avenue movements 
to/from W Yellowstone Hwy may encourage additional traffic to use Van Horn 
Avenue.  Van Horn Avenue is currently a low-volume, low-speed local street that 
connects into 1st Street.  Through trucks are currently prohibited from using Van Horn 
Avenue and 1st Street.  1st Street travels along a residential neighborhood before 
connecting with Wyoming Boulevard.  Intersection modifications and traffic calming 
along this route may be needed with increased vehicular demand.     

The “Van Horn Avenue Northbound Right Turn Lane” alternative shown in Figure 25 
provides operational benefits to northbound Van Horn Avenue right turn traffic by 
separating left and right turn lanes.  This alternative mitigates the delay impact of left 
turning vehicles waiting for acceptable gaps in traffic and blocking right turn vehicles 
that have an easier time turning onto W Yellowstone Hwy.   

Area layouts illustrate potential bicycle and pedestrian improvements discussed 
further in the BICYCLE AND PEDESTRIAN ALTERNATIVES chapter.   
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Excal Way
Right-in

Right-out
Access

(Salt Creek Hwy and
Van Horn Ave

Intersection Area)

Right-in Right-out (RIRO) access restricts all left
turn movements at intersection.  

Traffic accommodated via U-turn movements at
Salt Creek Highway, Wyoming Boulevard, other
access points, and/or a mid-segment location west
of intersection.  
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Planning-Level Construction Cost: $0.7M
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Traffic Signal Enhancements 
Potential traffic signal enhancements 
were identified for the West Belt Loop and 
Salt Creek Highway intersections through 
the field safety review.  These 
enhancements are noted for further 
consideration by WYDOT and could be 
implemented individually or collectively 
through future projects and annual 
maintenance activities.   

Additional information is provided in the 
Traffic Signal Modification Concepts 
Memo in Appendix G.   

WEST BELT LOOP INTERSECTION  

Review Traffic Signal Yellow Change and Red Clearance Intervals  

One strategy for reducing vehicular conflicts is to check that the clearance intervals 
are calculated and entered into the controller correctly.  Factors that determine the 
appropriate amount of yellow and all-red times include roadway width and posted 
speeds.  It should be noted that increasing Yellow Time beyond what is 
recommended by traffic signal timing best practice has shown a disbenefit by 
contributing to an increase in crashes at the intersection.  Further, disproportionally 
long Yellow Time can lead to violations of driver expectancy at other intersections 
along the corridor. 

Review Left Turn Signal Control Operations  

Flashing yellow arrow (FYA) control has been installed for the eastbound and 
westbound left turn phases. Consideration should be given to operating these left 
turn phases in protected-only mode during peak hours and other times of the day 
when angle crashes are frequent. Consideration should also be given to adding left 
turn phasing to the West Belt Loop approaches for consistency and facilitating 
flexibility to operate in protected-only mode when necessary. 

Install Advance Warning Beacons  

West Belt Loop traffic approaches the intersection at high speeds and after relatively 
long stretches of uninterrupted flow (westbound traffic has nearly three miles of 
grade-separated highway from I-25 to the intersection; eastbound traffic has over 
seven miles of uninterrupted flow from State Highway 220 to the intersection). 
Installing an advance warning beacon with a Signal Ahead (MUTCD W3-3) sign would 
alert drivers to an approaching signalized intersection. Consideration should also be 

Alternatives:  
• Review yellow change and red 

clearance intervals 
• Review left turn signal control 

operations 
• Improve signal head visibility 
• Implement emergency vehicle 

preemption 
• Install advance warning beacons 
• Install street lighting 
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given to tying these beacons to the signal so that the flashers activate only when 
drivers will be approaching a red light. 

Improve Signal Head Visibility  

Signal head visibility is challenged by overhead signing and approach grades. 
Specifically, this applies to the:  

• Northbound approach where grades and the overhead signing on the south 
side traffic signal bridge blocks visibility of the northbound traffic signals  

• Eastbound approach where the overhead signing on the sign bridge west of 
the intersection can distract drivers from seeing the eastbound traffic signals  

Near side traffic signals could benefit northbound traffic visibility.  For eastbound 
traffic, the existing sign bridge may limit the effectiveness of near side traffic signals 
and thus consideration should be given to adding an advance warning beacon for 
this approach. 

Implement Emergency Vehicle Preemption  

The Natrona County Fire Station 7 is located on the north (west) side of West Belt 
Loop, southwest of the intersection, and the City of Mills Fire Department and Police 
Department stations are located on the north side of W Yellowstone Hwy, east of the 
intersection. Emergency vehicles use this intersection frequently and have been 
involved in at least two crashes during the study period. Installing emergency vehicle 
preemption will restrict vehicular traffic from entering the intersection while an 
emergency vehicle is approaching the intersection. This reduces the number of 
conflicts between emergency vehicles and normal traffic. 

SALT CREEK HIGHWAY INTERSECTION  

Install Advance Warning Beacons 

Sight distance for eastbound traffic approaching the signal at the Salt Creek Highway 
is restricted due to the vertical curve of the railroad viaduct to the west of Salt Creek 
Highway. Installing an advance warning beacon with a Signal Ahead (MUTCD W3-3) 
sign would alert drivers to an approaching signalized intersection. Consideration 
should also be given to tying these beacons to the signal so that the flashers activate 
only when drivers will be approaching a red light. 

Install Street Lighting (Corridor-wide) 

W Yellowstone Hwy street lighting could improve visibility of pedestrian and bicycle 
traffic along the existing and proposed shared use path/sidewalk on the south side of 
the highway. 
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Build Condition Traffic Operations Analysis 
Year 2050 Build condition traffic operations were analyzed for the Poison Spider Road 
intersection and Salt Creek Highway/Van Horn Avenue intersection alternatives to 
assess feasibility, quantify traffic operational benefits, and/or aid in the evaluation and 
comparison of options.  Analysis results are provided in Table 12 and Table 13.     

Table 12: Poison Spider Road Intersection Traffic Operations – Year 2050  

Alternative Crossroad 
Intersection 

Control 
Measure 

AM  
Delay / 

LOS 

PM  
Delay / 

LOS 

No Build Condition Poison Spider Rd Signal Overall: 17.9 / B 10.1 / B 

Mountain View Drive 
Realignment 

Mountain View Dr/ 
Poison Spider Rd 

Signal Overall: 13.7 / B 14.2 / B 

 

Table 13: Salt Creek Hwy/Van Horn Ave Intersection Area Traffic Operations – Year 2050  

Alternative Crossroad 
Intersection 

Control 
Measure 

AM  
Delay / 

LOS 

PM  
Delay / 

LOS 

No Build Condition Salt Creek Hwy Signal Overall: 11.6 / B 28.5 / C 

No Build Condition Van Horn Ave TWSC 
Overall: 
(WCSC): 

25.4 / D 
(273.1 / F) 

7.9 / A 
(128.8 / F) 

Van Horn Avenue 
Realignment 

Salt Creek Hwy/    
Van Horn Ave 

Signal Overall: 14.7 / B 38.9 / D 

Offset T Signalized 
Intersection 

Salt Creek Hwy Signal Overall: 16.7 / B 32.3 / C 

Van Horn Ave Signal Overall: 19.7 / B 17.2 / B 

Van Horn Avenue 
Northbound 

Right Turn Lane 
Van Horn Ave TWSC 

Overall: 
(WCSC): 

11.8 / B 
(125.1 / F) 

4.6 / A 
(72.4 / F) 

 

At the Poison Spider Road intersection, it was found that the “Mountain View Drive 
Realignment” alternative shows a slight increase in overall intersection delay, but still 
maintains intersection LOS B.  It can be concluded that the intersection has ample 
capacity to incorporate Mountain View Drive traffic and a fourth intersection leg.        

The “Van Horn Avenue Realignment” alternative measures LOS D in the PM peak 
hour.  A westbound or southbound right turn lane would improve intersection 
operations to LOS C, though adjacent bridges may restrict build-out of these right 
turn lanes to a full length.    
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The Salt Creek Highway and Van Horn Avenue “Offset T Signalized Intersection” 
alternative exhibits slightly higher delay for the Salt Creek Highway intersection as 
signal timings account for additional signal-controlled movements across both 
intersections.   

In the “ Van Horn Avenue Northbound Right Turn Lane” alternative, a northbound 
Van Horn Avenue right turn lane considerably reduces delay for Van Horn Avenue 
traffic by separating out left and right turning vehicles.  However, the challenge for 
northbound to westbound left turn traffic finding adequate gaps during peak hours is 
still highlighted by the LOS F delay for the Van Horn Avenue approach. 

VAN HORN AVENUE INTERSECTION PLANNING-LEVEL TRAFFIC 
SIGNAL WARRANT REVIEW 

A planning-level traffic signal warrant analysis was conducted for the W Yellowstone 
Hwy & Van Horn Avenue intersection to help gauge when a signal may be warranted 
in the future due to increasing traffic volumes.  Volumes were evaluated for both 
MUTCD Warrant 2 (4-hour vehicular volume) and Warrant 3 (peak hour volume).  

This planning-level review serves as a litmus test for when volumes may be nearing 
thresholds for consideration of a signal, and not to justify installation of a traffic signal.  
Further, this location does not meet an ‘unusual case’ for Warrant 3 in the MUTCD. 

Review findings are summarized in Table 14 and indicate that the W Yellowstone 
Highway & Van Horn Avenue intersection volumes are currently not close to 
warranting a traffic signal.  However, traffic volumes should be monitored as increases 
reflective of this study’s Year 2050 forecasted volumes, or changes in traffic patterns 
that increase northbound to westbound left turn volumes, could reach levels to 
where a signal may be warranted.       

Table 14: Planning-Level Traffic Signal Warrant – W Yellowstone Hwy & Van Horn Ave  

Year 
Warrant 2 
(4-Hour) 

Warrant 3 
(Peak Hour) 

Notes 

2023 Not met Not Met 
Warrant 2: 0 of 4 hours met 

Warrant 3: 0 unique hours met 

2050 Not met Met 
Warrant 2: 3 of 4 hours met 

Warrant 3: 2 unique hours met 
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Safety Benefits 
Planning-level crash modification factors (CMFs) were identified for a variety of 
intersection, roadway, and traffic signal improvements using countermeasures from 
the Crash Modification Factors Clearinghouse.  Because CMFs vary based on the 
crash type addressed, injury type addressed, and roadway/area type, CMFs are 
presented in terms of a range of values applicable to the countermeasure and site.  
The associated crash reduction factor, or potential reduction in crashes, is also 
presented.  These values are for illustrative purposes to provide a snapshot of 
potential safety benefits associated with each improvement.    

Table 15: Potential Crash Reduction – Traffic Signal Enhancements 

Treatment CMF* Crash Reduction* 

Increasing yellow change and red clearance Intervals 0.64 to 1.14 14% increase to 35% decrease 

Review left turn signal control: change from Permissive Only 
to FYA Permissive Only left turn 

0.35 to 0.89 11% to 65% decrease 

Review Left Turn Signal Control: Change from Permissive 
Only to FYA Protected/Permissive  

0.59 to 0.94 6% to 41% decrease 

Review Left Turn Signal Control: Change from Permissive 
Only to Protected Only 

0.23 to 0.94 6% to 77% decrease 

Install Advance Warning Beacons 0.75 to 0.96 4% to 25% decrease 

Improve Signal Head Visibility 0.87 to 1.0 0% to 15% decrease 

Implement Emergency Vehicle Preemption  0.30 70% decrease 

Install Street Lighting 0.62 to 0.89 11% to 38% decrease 

* Range of crash modification factors for the identified crash countermeasure (presented in terms of percentage 
increase/decrease in crashes).  CMFs vary based on crash and injury type addressed and roadway/area type.  

  

Table 16: Potential Crash Reduction – Intersection and Roadway Improvements 

Treatment CMF* Crash Reduction* 

Convert a TWLTL to a raised median 0.27 to 0.67 33% to 67% decrease 

Change in driveway density from X to Y driveways per 
mile 

Equation 
Approx. 1% decrease for each access 

point removed 

Install raised median 0.29 to 0.81 19% to 71% decrease 

Install left turn lane on minor approach 0.96 4% decrease 

Install traffic signal 0.33 to 2.43 143% increase to 67% decrease 

* Range of crash modification factors for the identified crash countermeasure (presented in terms of percentage 
increase/decrease in crashes).  CMFs vary based on crash and injury type addressed and roadway/area type.   

https://www.cmfclearinghouse.org/
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Planning-Level Costs 
Planning-level intersection and roadway alternative Construction + ROW cost 
estimates are summarized in the following tables.  Preliminary and construction 
engineering costs are not included.  A more detailed breakdown of costs by 
generalized work item is provided in Appendix H.  Traffic signal enhancement costs 
assume no significant upgrades to the traffic signal cabinet or controller.   

Table 17: Intersection and Roadway Alternatives Planning-Level Costs  

Intersection Alternative 
Planning-Level 

Construction + ROW 
Cost ($M) 

West Belt Loop Rearage Road and Access Management $2.3 

Poison Spider Road 

Raised Median Retrofit $0.7 

Mountain View Drive Realignment 
$1.5 + 

acquisition costs 

Wyoming Boulevard Raised Median Retrofit and Access Management $3.2 

Salt Creek Highway/ 
Van Horn Avenue 

Van Horn Avenue Realignment $2.2 

Excal Way Right-in Right-out Access $0.7 

Signalized Offset T Intersection $0.7 

Van Horn Avenue Northbound Right Turn Lane $0.2 

 

Table 18: Traffic Signal Enhancements Planning-Level Costs  

Intersection Alternative 
Planning-Level 

Construction Cost 

West Belt Loop 

Review yellow change and red clearance 
intervals 

$5,000 

Review left turn signal control operations $10,000 

Improve signal head visibility $15,000/approach 

Implement emergency vehicle preemption $16,000 

Install advance warning beacons $20,000 

Salt Creek Highway/ 
Van Horn Avenue 

Install advance warning beacons $20,000 

Install street lighting (both sides) $100,000 per 1,000 LF 
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BICYCLE AND PEDESTRIAN 
ALTERNATIVES 
Bicycle and pedestrian alternatives address identified needs through enhancements 
to the area’s bicycle and pedestrian network.  The following elements from the Casper 
Area Bicycle and Pedestrian Plan Update served as a guide when developing and 
refining bicycle and pedestrian alternatives:   

• Safety: provide safe crossing opportunities and routes with consideration to 
vehicle conflicts and all users 

• Comfort: alternatives that accommodate all abilities and incorporate features 
that encourage use 

• Connectivity: provide connections to existing and future facilities 
• Continuity: providing consistent features, such as sidewalk or path width, and 

extending these features to appropriate termini or connections 

Bicycle and pedestrian alternatives were organized into two categories: 

1. Corridor-wide facilities 
2. Connectivity alternatives 

o Wyoming Boulevard to Salt Creek Highway connection 
o Mid-segment crossings 
o Van Horn Avenue connection 

An overview of the bicycle and pedestrian alternatives, in conjunction with existing 
and proposed facilities throughout the area, is provided in Figure 26.   

Corridor-Wide Facilities 
The W Yellowstone Hwy typical sections (see Figure 12 through Figure 15) illustrate the 
following linear elements of the potential bicycle and pedestrian improvements:  

• 10-foot shared use path on the south side of the corridor 
o Supports continuous east/west multimodal travel along the corridor  

• 8-foot sidewalk on north side of corridor 
o Supports minimum width for grant requirements  
o Supports multimodal connectivity with adjacent land use on north side 

• Shared use path and sidewalk located along the right-of-way line to maximize 
separation from the vehicular travel way 

• Street trees located along the shared use path and sidewalk to provide shade 
• Pedestrian lighting  

Shared use path and sidewalk routing is shown on Figure 26.  Street trees and 
pedestrian lighting is discussed in STREETSCAPE/BEAUTIFICATION ALTERNATIVES.  



  
BICYCLE AND PEDESTRIAN ALTERNATIVES 
 

57 
  

 

 

Figure 26: Bicycle and Pedestrian Alternatives 
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Wyoming Boulevard – Salt Creek Highway 
Connection  
Four alignment alternatives 
were developed to connect 
Wyoming Boulevard and 
Salt Creek Highway 
intersections with bicycle 
and pedestrian facilities.  
There is currently a grade-
separated crossing approximately 800 feet west of Salt Creek Highway where W 
Yellowstone Hwy crosses over a railroad spur.  The spur ends approximately 500 feet 
south of W Yellowstone Hwy and thus alternatives either go over or around the track.  

SHARED USE PATH – BRIDGE ALIGNMENT 

The first alternative, shown in Figure 27, extends a shared use path along the south 
side of W Yellowstone Hwy and on the existing viaduct bridge over the rail spur.  
While a 6-foot-wide sidewalk is on the existing bridge deck, it does not provide full 
width for a 10-foot shared use path.  The bridge deck could be modified to narrow 
shoulder and/or lane widths, relocate bridge railing, and widen the bicycle and 
pedestrian area to 10 feet.  Three options to modify the bridge and provide a 10-foot 
shared use path on the south side are also shown in Figure 27.   

• Benefits: 
o Maintains shared use path along W Yellowstone Hwy corridor 

• Drawbacks: 
o Potential constructability challenges with bridge modifications  
o Potential for considerably higher costs if significant bridge deck 

modifications are required 
o Lower user comfort with shared use path directly adjacent to highway  

SHARED USE PATH – NO BRIDGE ALIGNMENT 

The second alternative, shown in Figure 28, routes a shared use path around the 
railroad track spur, following the existing shared use path on the east side of the track 
and constructing new shared use path on the west side.  The new shared use path 
rejoins the W Yellowstone Hwy right-of-way just west of the track and continue west 
towards Wyoming Boulevard.   

• Benefits: 
o Maintains shared use path along W Yellowstone Hwy corridor 

• Drawbacks: 
o Approximately 1,000 feet of out of the way travel 

Alternatives:  
• Shared Use Path – Bridge Alignment 
• Shared Use Path – No Bridge Alignment 
• Shared Use Path – Pendell Boulevard Alignment 
• Bike Lanes – Pendell Boulevard Alignment 
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▪ Users will likely continue crossing on the bridge (via existing 
‘social trails’) or cross the tracks near the bridge as cut-through 
route 

o Constructability considerations with the viaduct embankment  

SHARED USE PATH – PENDELL BOULEVARD ALIGNMENT 

The third alternative extends a shared use path along the north side of Pendell 
Boulevard and west side of Wyoming Boulevard, shown in Figure 29.  The shared use 
path would replace existing sidewalk on both segments.   

• Benefits 
o Provides a more comfortable route along Pendell Boulevard by moving 

bicycle and pedestrian traffic away from W Yellowstone Hwy  
o Supports Casper Area Bicycle and Pedestrian Plan Update Pendell 

Boulevard recommendations and provides opportunities to extend 
facilities west 

o Crosses Wyoming Boulevard at a smaller, lower-volume intersection 
(Pendell Boulevard) instead of at W Yellowstone Hwy 

▪ Shorter crossing distances and less exposure to vehicles  
• Drawbacks 

o Additional travel distance 
o May need to adjust roadway or utilities to provide full 10-foot shared use 

path width 

BIKE LANES – PENDELL BOULEVARD ALIGNMENT 

The fourth alternative, shown in Figure 30, is similar to the “Shared Use Path – Pendell 
Boulevard Alignment” alternative except that instead of a shared use path, the 
existing sidewalk is utilized with the addition of bike lanes.  Sidewalk maintains 
continuity and connectivity for pedestrians and bicyclists that prefer the sidewalk, 
while bike lanes provide continuity for bicyclists comfortable using the roadway.   

• Benefits 
o Provides a more comfortable route along Pendell Boulevard by moving 

bicycle and pedestrian traffic away from W Yellowstone Hwy  
o Supports Casper Area Bicycle and Pedestrian Plan Update Pendell 

Boulevard recommendations and provides opportunities to extend 
facilities west 

o Crosses Wyoming Boulevard at a smaller, lower-volume intersection 
(Pendell Boulevard) instead of at W Yellowstone Hwy 

▪ Shorter crossing distances and less exposure to vehicles  
• Drawbacks 

o Additional travel distance 
o Shared use path is not continuous  
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3 options to provide 10' shared use path across
bridge:
Option 1: New pathway surface over bridge deck
Option 2: New pathway surface using bridge deck
Option 3: Widen existing pathway surface
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Option 1: New Pathway Surface Over Bridge Deck 

 

 

 

Option 2: New Pathway Surface Using Bridge Deck 

 

 

 

Option 3: Widen Existing Pathway Surface 

 

 

 

Figure 27: Shared Use Path – Bridge Alignment (Wyoming Blvd to Salt Creek Hwy) (continued) 
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Mid-Segment Crossings 
Mid-segment crossing alternatives were identified and developed through guidance 
provided by the Federal Highway Administration’s Safe Transportation for Every 
Pedestrian (STEP) guide.  The objective of mid-segment alternatives is to support 
multimodal travel across W Yellowstone Hwy and minimize potential barriers the 
corridor may present to users.  Key improvements pertinent to this study include:  

• Pedestrian hybrid beacons to provide positive stop control (red lights) 
• Rectangular Rapid 

Flashing Beacons 
(RRFB) to increase 
driver yielding 
behavior where 
pedestrian hybrid 
beacons are not 
implemented 

• Pedestrian refuge islands to provide a safe place to stop at the midpoint of a 
crossing and establish a mid-segment crossing location through changes in 
roadway features 

• Crosswalk visibility enhancements, such as roadway lighting and pavement 
markings 

• Grade separation, such as a pedestrian underpass, to eliminate vehicle-
pedestrian crossing conflicts at a crossing location  

Each mid-segment crossing 
alternative was developed to 
support an ‘in-town’ feel with 
multimodal connectivity to 
adjacent facilities, access 
management, and traffic 
calming elements.  

2ND AVENUE AREA MID-SEGMENT CROSSING 

The “2nd Avenue Area” mid-segment at-grade crossing alternative, shown in Figure 31, 
is most applicable if the traffic signal is removed at 3rd Avenue due to changes in 
traffic patterns.  If that signal is removed, a new mid-segment crossing would support 
connectivity across W Yellowstone Hwy in the area.   

Elements incorporated into this alternative include: 

• At-grade crossing with raised median and pedestrian hybrid beacon 
• Roadway reflecting the long-range corridor typical sections  

At-grade crossing is where the pedestrian crossing 
is located on the roadway surface. 
 
Grade separated crossing is where the pedestrian 
crossing is physically separated from vehicular 
traffic and may be either an overpass or underpass 

Alternatives:  
• 2nd Avenue Area (at-grade) 
• Lakeview Drive/Oregon Trail Area (at-grade) 
• Amoco Park Area (at-grade) 
• Tate Pumphouse Area Pedestrian Underpass 

https://highways.dot.gov/safety/pedestrian-bicyclist/step
https://highways.dot.gov/safety/pedestrian-bicyclist/step
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• Access management through closure of a redundant intersections in 
accordance with recommendations in the ACCESS MANAGEMENT PLAN 

• Shared use path and sidewalk connectivity  

LAKEVIEW DRIVE/OREGON TRAIL AREA MID-SEGMENT 
CROSSING  

A mid-segment at-grade crossing in the Lakeview Drive/Oregon Trail area of Mills was 
noted as the highest priority location during the desktop review of corridor bicycle 
and pedestrian needs.  Figure 32 shows a crossing located approximately ¼-mile west 
of the Poison Spider Road signalized intersection.  This crossing links several high 
pedestrian destinations such as government facilities, parks, commercial and 
residential land uses, and transit stops. 

Elements incorporated into this alternative include: 

• At-grade crossing with raised median and pedestrian hybrid beacon  
• Roadway reflecting the long-range corridor typical sections  
• Access management through closure of a redundant access in accordance 

with recommendations in the ACCESS MANAGEMENT PLAN 
• Shared use path and sidewalk connectivity in the area, including an extension 

of sidewalk to the transit stop along Lakeview Drive and Sunny Acres Park 

AMOCO PARK AREA MID-SEGMENT CROSSING 

The “Amoco Park Area” mid-segment at-grade crossing alternative shown in Figure 
33 includes: 

• At-grade crossing west of the Amoco Park access with raised median and 
pedestrian hybrid beacon 

• Narrowed roadway width (reduces pedestrian crossing distance) that reflects 
long-range corridor typical sections  

• Managed access with a raised median, turn restrictions, and future access 
points in accordance with recommendations in the ACCESS MANAGEMENT 
PLAN 

• Eastbound right turn lane for the Amoco Park access 
• Shared use path and sidewalk connectivity in the area 

o Requires connectivity to development and other multimodal facilities on 
the north side to realize full benefit 

This alternative most likely reflects a future condition where the north side of W 
Yellowstone Hwy/1st Street is more developed and generates demand for a mid-
segment crossing, the corridor reflects more of an urban condition, and speeds are 
reduced. 
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TATE PUMPHOUSE AREA PEDESTRIAN UNDERPASS 

A fourth mid-segment crossing alternative incorporates a pedestrian underpass of W 
Yellowstone Hwy in the Tate Pumphouse area, shown in Figure 34.  This alternative 
removes the vehicle-pedestrian conflict of an at-grade crossing and would be more 
advantageous than the “Amoco Park Area” mid-segment at-grade crossing if higher 
speeds are maintained through this segment.   

Constructability of a box culvert type pedestrian underpass in this area is a key 
consideration.  A desktop review of existing terrain noted the area just east of the Tate 
Pumphouse may be the most opportune location, though feasibility was not analyzed 
regarding clearance needs and drainage.  Grading and right-of-way impacts on the 
north side are anticipated.    

Elements incorporated into this alternative include: 

• Mid-segment crossing with pedestrian underpass  
• Illustrates shared use path and sidewalk connectivity  

o Requires connectivity to development and other multimodal facilities on 
the north side to realize full benefit 

Van Horn Avenue Connection 
The “Van Horn Avenue Sidewalk and Shared Road” alternative shown in Figure 35 
extends sidewalk along one or both sides of Van Horn Avenue between W 
Yellowstone Hwy and Northwestern Avenue.  The roadway could also be signed as a 
shared roadway (or shared lane) for bicycles and vehicular traffic.  This alternative 
provides enhanced connectivity along Van Horn Avenue due to existing demand and 
connectivity with existing and future facilities.     
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Planning-Level Costs 
Planning-level Construction + ROW cost estimates for the bicycle and pedestrian 
alternatives are summarized in Table 19.  Preliminary and construction engineering 
costs are not included.  A more detailed breakdown of costs by generalized work item 
is provided in Appendix H.   

Table 19: Bicycle and Pedestrian Alternatives Planning-Level Costs  

Area Alternative 
Planning-Level 

Construction + ROW 
Cost ($M) 

Corridor 
10-foot Shared Use Path $1.4/mile 

8-foot Sidewalk $1.1/mile 

Wyoming Blvd to 
Salt Creek Hwy 

Connection 

Shared Use Path – Bridge Alignment $0.9 - $1.6 

Shared Use Path – No Bridge Alignment $0.7 

Shared Use Path – Pendell Boulevard Alignment $1.8 

Bike Lanes – Pendell Boulevard Alignment $1.3 

Mid-Segment 
Crossings 

2nd Avenue Area (at-grade) $1.0 

Lakeview Drive/Oregon Trail Area (at-grade) $1.3 

Amoco Park Area (at-grade) $1.2 

Tate Pumphouse Area Pedestrian Underpass $1.3 

Van Horn Avenue 
Connection 

Van Horn Avenue Sidewalk and Shared Road $0.4 
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STREETSCAPE/BEAUTIFICATION 
ALTERNATIVES 
Streetscape and beautification alternatives reflect potential improvements to 
enhance the area’s overall aesthetics and create a cohesive and welcoming corridor 
that highlights the community’s local characteristics through: 

• Street trees 
• Pedestrian-scale lighting 
• Visual screening 
• Acoustic screening 
• City gateway monumentation 
• Wayfinding 
• Low impact stormwater management 
• Decorative bridge railings 

An overview of streetscape and beautification alternatives considered during this 
study is provided in Figure 36.   

Important resources that provide streetscape and beautification style and design 
guidance for the W Yellowstone Hwy corridor include: 

• Uniquely Mills Comprehensive Plan (2017) 
• Wayfinding Master Plan (2020) 
• Casper Complete Streets Plan and Policy (2022) 

 

 

https://www.millswy.gov/sites/default/files/fileattachments/community_development/page/2471/mills-comprehensive-plan.pdf
https://cdnsm5-hosted.civiclive.com/UserFiles/Servers/Server_62983/File/Casper%20Area%20MPO/Project%20Plans%20and%20Documents/2020_0401_CasperWyo_WayfindingBook_Reduced.pdf
https://cdnsm5-hosted.civiclive.com/UserFiles/Servers/Server_62983/File/Casper%20Area%20MPO/Casper%20Complete%20Streets%20Plan%20and%20Policy%20Appendix.pdf
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Figure 36: Streetscape/Beautification Alternatives 
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Street Trees and Pedestrian-Scale Lighting 
Street trees soften edges of the corridor through 
industrial zones and urban centers.  They also 
provide a visual barrier for pedestrians from high-
speed, high-volume roadways and shade.    

The corridor was reviewed and evaluated for appropriate levels of street trees and 
pedestrian-scale lighting.  For street trees, two options emerged through the Study 
Advisory Committee workshops: 

• Moderate streetscaping: street trees at 80-foot spacing on both sides  
• Intensive streetscaping: street trees at 40-foot spacing on both sides  

An example of the differences between moderate and intensive landscaping is shown 
in Figure 37.  Potential segmentation was shown in Figure 36.     

Irrigation would be required for the street trees.  Location of plantings within the 
planting strip can be determined through the future project(s), but Bicycle and 
Pedestrian and Typical Section considerations note the benefits of planting trees 
along the shared use path to provide shade for bicyclists and pedestrians.       

Pedestrian-scale lighting is desired along the shared use path to provide a sense of 
community warmth and safety due to the setback from roadway travel lanes.  
Pedestrian-scale lighting through the City of Mills should be uniform and follow 
‘uniquely Mills’ design guidance in the Uniquely Mills Comprehensive Plan.  Intervals 
can follow moderate and intensive streetscaping spacing guidance and evaluated 
through a lighting design analysis.    

While advantageous to implement with installation of the shared use path, street 
trees and pedestrian scale-lighting may also be implemented separately as funding 
becomes available.    

Figure 37: 
Moderate and 
Intensive 
Streetscaping   

Alternatives:  
• Moderate streetscaping 
• Intensive streetscaping 
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Visual and Acoustic Screening 
Visual screening consists of barriers placed in areas to screen out specific sections 
along the corridor.  The barriers do not necessarily need to be completely opaque or 
tall enough to block out the entirety of the area.  Screening may only provide an 
alternate view to draw the passerby’s eye away from the area being screened.   

Visual screening may be presented through means of decorative concrete form liners, 
decorative railing, or artistic walls of mixed media.  Materials should coincide with 
recommendations presented in the Casper Area MPO Wayfinding Master Plan and 
Uniquely Mills Comprehensive Plan to provide cohesiveness with other corridor 
elements and the ‘uniquely Mills’ elements.  Examples are shown in Figure 38. 

Acoustic screening was also considered based on public feedback about vehicle noise 
impacting Amoco Park users.  

Potential locations for visual and acoustic screening were shown in Figure 36.   

City Gateway Monumentation and 
Wayfinding 
Gateway monumentation 
provides distinct, high impact 
monumentation with 
landscaping and signifies 
entryway into the west and 
east ends of Mills and the west 
entrance to Casper.  Potential locations build upon recommendations in the Casper 
Area MPO Wayfinding Master Plan and were shown in Figure 36. 

The Casper Area MPO Wayfinding Master Plan provides guidance on gateway 
elements such as: 

• Materials, which include Corten steel, brick, wood timbers, and stacked stone 
(see Figure 38) 

• Font and form 
• Customizable features for unique areas 

Monumentation should be noticeable and abundant, with large ‘City of Mills’ or ‘City 
of Casper’ signage and well-kept landscaping. 

Wayfinding sign types and locations are identified in the Casper Area MPO 
Wayfinding Master Plan.  It is recommended these signs be incorporated into future 
projects to continue building-out the wayfinding system for the corridor.   

Alternatives:  
• West Belt Loop Intersection (City of Mills) 
• Salt Creek Highway Intersection (City of Mills) 
• Poplar Street Intersection (City of Casper) 
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Figure 38: Wall and Material Examples 

Transparent Wall 

Decorative Wall 

Semi-Transparent Wall 

Concrete Formliner Wall 

Gateway Monument 
Materials (Casper Area 
MPO Wayfinding Master 
Plan (page 44) 
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Low Impact Stormwater Management 
Low impact development (LID) was considered in strategic areas along the corridor to 
manage stormwater and allow for infiltration or water storage in heavy rainfall. 
Potential locations for consideration were identified in Figure 36 and are primarily 
focused in areas with existing open concrete channels (south side West Belt Loop to 
1st Avenue) or roadside ditches (north side Salt Creek Highway to Poplar Street). 

Low impact design helps soften hard edges with strategic plantings and regrading 
while treating stormwater as it percolates into the ground.  These sections can also 
provide an added buffer for shared use path users from W Yellowstone Hwy travel 
lanes.  Additional considerations include potential for saturating the adjacent 
roadbed, freeze/thaw impacts, roadway salt impacts with vegetation, and long-term 
maintenance.       

An example of a low-impact stormwater management system is shown in Figure 39.     

 

 

Adapted from Natural Resources Conservation Service (NRCS) Bioswales brochure 

Figure 39: Low-Impact Stormwater Management System Example 
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Decorative Bridge Railing 
Decorative bridge railing was included as a 
potential modification to existing bridges along 
the corridor, with emphasis on the bridge just 
west of Salt Creek Highway over the rail spur.  

Railing style and materials should align with other bridge railing modifications 
throughout the area.  Examples are shown in Figure 40.      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 40: Decorative Bridge Railing Examples 

Salt Creek Hwy 

Poplar Street  

Robertson  
Road 

Alternatives:  
• Railroad viaduct bridge 
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Planning-Level Costs 
Planning-level construction costs for streetscape/beautification alternatives are 
provided in Table 20.  It should be noted that costs can vary widely depending on 
material used and limits of a project and thus a range is presented to give a high-level 
estimate for project budgeting.  Preliminary and construction engineering costs are 
not included.   

Table 20: Streetscape/Beautification Alternatives Planning-Level Costs  

Modification 
Type 

Alternative 
Planning-Level 

Construction + ROW 
Cost ($) 

Street Trees 
Moderate Streetscaping $45,000/0.5 mile 

Intensive Streetscaping $95,000/0.5 mile 

Pedestrian-Scale 
Lighting 

Moderate Streetscaping $200,000/0.5 mile 

Intensive Streetscaping $395,000/0.5 mile 

Walls 
Visual Screening Wall $750/lineal foot 

Acoustic Wall $650/lineal foot 

City Gateway 
Monument 

West Belt Loop Intersection  
Salt Creek Highway Intersection  

Poplar Street Intersection  
$25,000 to $65,000  

Low Impact Design Low Impact Stormwater Management $8/square foot 

Decorative Bridge 
Railing 

Railroad viaduct bridge (west of Salt Creek Hwy) $375,000  
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RECOMMENDATIONS 
Recommendations were developed through a collaborative process with the Study 
Advisory Committee, analysis (when applicable), and public and stakeholder 
feedback. The recommendation framework follows a Long-Range Vision process that 
supports agency flexibility with programming future projects through priority and 
opportunity-based recommendations of specific alternatives.     

Long-Range Vision: illustrates the 
overarching, long-range 
recommendations for the corridor 
and provides guidance on 
elements to incorporate in future 
planning and projects 

Supporting Alternatives:  specific 
modifications that may be 
implemented individually or 
collectively when working towards 
the long-range vision  

Alternatives Recommendations:  

Priority: reflects one or a combination of the following: 

• Potential short-term project coming out of the study 
• Addresses an existing need 
• Addresses an anticipated near-term need 
• Implementable in the near-term when considering funding and project cost, 

impacts, requirements, and planning and design timelines  
• Strong support as a priority recommendation from the Study Advisory 

Committee 

Opportunity: reflects one or more of the following: 

• Long-range type project or series of projects for consideration as part of future 
development and area transportation projects 

• The alternative work towards the long-range vision 
• May not be implementable in the near-term due to: 

o Considerable coordination with property owners, developers, and/or 
organizations 

o Extent of additional planning and/or design 

Eliminate from Further Consideration: recommends the alternative no longer be 
considered   
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The following highlights important considerations within the recommendations 
process: 

1. Each alternative addresses a transportation need identified as part of this 
study.  The alternatives were identified, developed, and refined in conjunction 
with Study Advisory Committee, public, and stakeholder feedback and address 
an identified need. 

2. The No Build, or ‘do nothing’, alternative is an option at all locations throughout 
the corridor and is a required component in the environmental process.  
Developing an alternative does not necessitate a future project at that location, 
signify a project is planned or anticipated, or require that the alternative be 
carried forward beyond this study. 

3. Several alternatives were developed with long-range guidance in mind and 
support more of an opportunistic approach to guide future development and 
address anticipated future needs, instead of being an actual stand-alone 
project.     

Corridor Typical Section 
The four corridor typical sections previously presented in Figure 12 through Figure 15 
provide guidance for the long-range vision of the corridor.  These typical sections 
support recommended multimodal elements, roadway lighting, and specific 
alternatives.     

Long-Range Vision: 5-Lane Typical Section and supporting variations  

Alternatives:  

•  5-Lane Typical Section: wider right-of-way (105-150 feet); reflects the 
overarching long-range vision of the corridor 

• 5-Lane Limited ROW Typical Section: limited right-of-way (90 feet) 
• 5-Lane Typical Section with Raised Median Section: raised median; applicable 

to typical or limited ROW sections 
• 5-Lane Retrofit Typical Section: supports addition of multimodal elements to 

the existing cross-section 
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Intersection And Roadway 
The following presents recommendations for the intersection and roadway long-
range vision and priority of supporting alternatives.   

West Belt Loop Intersection  

Long-Range Vision: Maintain Existing Configuration with Improvements 

Alternatives: 

• Rearage Road and Access Management – Opportunity  
• Traffic Signal Enhancements – Opportunity  

o Emergency vehicle preemption 
o Advance warning beacons (dynamic) 
o Traffic signal phasing, turn signal control, and signal head visibility  

The West Belt Loop intersection recommendation is to maintain the existing 
configuration with modifications related to access management on the east leg of 
the intersection and traffic signal enhancements.   

Poison Spider Road Intersection  

Long-Range Vision: Raised Median and Mountain View Alignment  

Alternatives: 

• Raised Median Retrofit – Opportunity  
• Mountain View Drive Realignment – Opportunity  

The Poison Spider Road intersection long-range vision blends the “Raised Median 
Retrofit” and “Mountain View Drive Realignment” alternatives.  Each alternative could 
be implemented individually, as they both address unique needs within the 
intersection area.     

Wyoming Boulevard Intersection  

Long-Range Vision: Raised Median and Access Management  

Alternatives: 

• Raised Median Retrofit – Priority 
• Access Management – Opportunity  
• Frontage Road – Opportunity  

The Wyoming Boulevard long-range vision incorporates several recommended 
improvements.  The ‘Raised Median Retrofit’ is prioritized due to the crash history at 
access points just east of Wyoming Boulevard.  The alternatives could be 
implemented collectively or individually to work towards the long-range vision.   
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Salt Creek Highway/Van Horn Avenue Intersection Area  

Long-Range Vision: Maintain Existing Configuration with Improvements  

Alternatives: 

• Van Horn Avenue Northbound Right Turn Lane – Priority 
• Excal Way Right-in Right-out Access – Opportunity  
• Signalized Offset T Intersection – Opportunity  
• Van Horn Avenue Realignment – Opportunity  
• Traffic Signal Enhancements – Opportunity  

o Advance warning beacons (dynamic) 
o Intersection lighting 

Recommendations for the Salt Creek Highway/Van Horn Avenue Intersection Area 
support two tracks: 

1. Maintain existing configuration, which can progress as follows: 
a. Van Horn Avenue Northbound Right Turn Lane 
b. Signalized Offset T Intersection  

2. Realign Van Horn Avenue to create a single 4-leg intersection with the Van 
Horn Avenue Realignment alternative  

Excal Way intersection access management and traffic signal enhancements are 
applicable to both tracks.   

It is important to note that planning for additional traffic on Van Horn Avenue and 1st 
Street should be considered with these alternatives.  Potential improvements could 
include traffic calming (e.g., intersection or mid-segment bump-outs, chicanes), 
enhanced crosswalks for shared use path and high crossing areas (e.g., signs, 
pavement markings, bump-outs), and new sidewalk connections.   
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Bicycle and Pedestrian 
The following presents recommendations for the bicycle and pedestrian long-range 
vision and priority of supporting alternatives.   

Shared Use Path and Sidewalk  

Long-Range Vision: Continuous east/west route along corridor with connectivity to 
adjacent sidewalk and development   

Alternatives: 

• 10-foot shared use path (south side) – Priority 
• 8-foot sidewalk (north side) – Priority through developed areas; Opportunity 

through undeveloped areas 

Recommended routing and limits were previously shown in Figure 26 and supported 
by the corridor typical sections and site-specific bicycle and pedestrian connectivity 
alternatives.   

Wyoming Boulevard – Salt Creek Highway Connection  

Long-Range Vision: Shared Use Path - Pendell Boulevard Alignment 

Alternatives: 

• Shared Use Path – Pendell Boulevard Alignment – Priority 
• Bike Lanes – Pendell Boulevard Alignment – Opportunity  
• Shared Use Path – Bridge Alignment – Eliminate from further consideration 
• Shared Use Path – No Bridge Alignment – Eliminate from further consideration 

The “Shared Use Path – Pendell Boulevard Alignment” alternative is the priority 
recommendation based on the multimodal benefits supported by the alternative.  
The “Bike Lanes – Pendell Boulevard Alignment” alternative is recommended as an 
opportunity if there are constraints to implementing a shared use path or if bike lanes 
are desired in addition to the shared use path.   

Mid-Segment Crossings 

Long-Range Vision: Mid-segment crossing opportunities provided every ¼-mile to ½-
mile through developed areas 

Alternatives: 

• 2nd Avenue Area (at-grade crossing) – Opportunity 
• Lakeview Drive/Oregon Trail Area (at-grade crossing – Opportunity 
• Amoco Park Area (at-grade crossing) – Opportunity 
• Tate Pumphouse Area Pedestrian Underpass – Opportunity 
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All mid-segment crossings are noted as opportunities, though the Lakeview 
Drive/Oregon Trail Area at-grade crossing is the top priority based on potential 
pedestrian demand, surrounding development, and spacing between signalized 
intersections.  Additional discussion of site-specific considerations and planning-level 
timelines for all mid-segment crossings is provided in BICYCLE AND PEDESTRIAN 
ALTERNATIVES.   

Van Horn Avenue 

Long-Range Vision: Sidewalk 

Alternatives: 

• Sidewalk and shared road (shared lane) – Priority 

The long-range vision reflects sidewalk on one or both sides of Van Horn Avenue 
between W Yellowstone Hwy and the Platte River Parkway and Northwestern 
Avenue.  Signage to inform motorists about a shared roadway or lane with bicyclists is 
also recommended.     

Streetscape/Beautification 
The following summarizes recommendations for the streetscape/beautification 
alternatives. 

STREET TREES AND PEDESTRIAN SCALE LIGHTING 

Long-Range Vision: Street trees along W Yellowstone Hwy and pedestrian-scale 
lighting along the shared use path 

Alternatives: 

• Street Trees – Priority 
• Pedestrian-Scale Lighting – Priority (with shared use path) 

Recommendations for moderate or intensive streetscaping are as follows: 

• West Belt Loop to 1st Avenue: moderate 
• 1st Avenue to Highway Street: intensive (priority segment) 
• Highway Street to Salt Creek Highway: moderate   
• Tate Pumphouse to Poplar Street: moderate (north side only) 

The W Yellowstone Hwy corridor is largely industrial west of 1st Avenue and between 
Highway Street and Salt Creek Highway.  These areas include large metal buildings, 
and expansive industrial equipment and material storage yards/lots.  Moderate 
streetscaping is recommended to soften hard edges and add to the expanse of the 



  
RECOMMENDATIONS 
 

88 
  

 

road.  Intensive streetscaping may be considered if more of a ‘screening’ element is 
desired.   

The 1st Avenue to Highway Street segment is through the heart of Mills with 
neighborhoods tucked behind business on the north and south sides of the highway.  
Traffic slows through this area, which exhibits shops, diners, and municipal services.  
Intensive streetscaping best serves development in this area and complements 
recommended multimodal improvements.  This is the recommended priority 
segment along the corridor. 

East of Tate Pumphouse, the north and south sides are very contrasting with the 
south side being Amoco Park, the North Platte River, and picturesque views of Casper 
Mountain.  To the north is an under-developed, transitioning area.  Moderate 
streetscaping with multimodal improvements on the north side will help create a 
community feel and tie the two contrasting sides together.         

VISUAL AND ACOUSTIC SCREENING 

Long-Range Vision: Visual screening walls at identified locations 

Alternatives: 

Visual Screening Walls 

• From approximately 1,200 feet east of Wyoming Boulevard to railroad viaduct 
bridge 

o North side – Priority 
o South side – Opportunity 

• From approximately 400 feet east of Van Horn Avenue to 1,000 feet west of 
Tate Pumphouse driveway 

o North side – Priority 
• From approximately 550 feet east of Poison Spider Road to Comet Street  

o South side – Opportunity 

Acoustic Walls 

• Amoco Park Area – Eliminate from further consideration 

Acoustic walls were eliminated from consideration based on stakeholder feedback 
and the desire to address noise concerns within the park area separately from a 
transportation project.    
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CITY GATEWAY MONUMENTATION AND WAYFINDING 

Long-Range Vision: Gateway monuments at key entry points and a connected 
wayfinding network throughout the corridor 

Alternatives: 

• City of Mills Gateway Monument – West Belt Loop Intersection – Priority 
• City of Mills Gateway Monument – Salt Creek Highway Intersection – Priority 
• City of Casper Gateway Monument – Poplar Street Intersection – Priority 

LOW IMPACT STORMWATER MANAGEMENT 

Long-Range Vision: Stormwater consideration as part of future projects 

Alternatives: 

• West Belt Loop to 1st Avenue (south side) – Opportunity 
• Salt Creek Highway to Poplar Street (north side) – Opportunity 

Low impact stormwater management recommended as an opportunity for 
consideration as part of future projects within the identified areas.   

DECORATIVE BRIDGE RAILING 

Long-Range Vision: Decorative bridge railing on corridor bridges 

Alternatives: 

• Railroad viaduct bridge (west of Salt Creek Highway) – Priority 
• Other locations with railing – Opportunity 

Decorative bridge railing is a feasible near-term implementation and adds a high 
visual/aesthetic benefit to the high point on the corridor.  The railroad viaduct bridge 
just west of Salt Creek Highway is the priority, but other railing may be considered to 
the east as an opportunity in conjunction with future projects.   

Other Recommendations  

CORRIDOR ACCESS MANAGEMENT 

The ACCESS MANAGEMENT PLAN provides long-range guidance to support an 
opportunistic approach to access management.  It is recommended this plan be 
implemented through development, redevelopment, future transportation projects, 
and as other opportunities arise.  Access management elements from this plan have 
been incorporated into the site-specific recommended alternatives.    
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TRANSIT 

Based on feedback from Casper Area Transit, it is recommended the following be 
considered as part of future projects: 

• Accommodate bus stop locations within the W Yellowstone Hwy right-of-way 
• Bus pull-outs be provided within wide boulevard sections between roadway 

and shared use path or sidewalk 
• Coordinate pull-out design with Casper Area Transit to identify design 

elements and locations that discourage parking  
• Connect bus boarding area with adjacent shared use path or sidewalk 

CORRIDOR SPEED 

It is recommended that vehicular speeds on the 50-mph segment of W Yellowstone 
Hwy, from east of Wyoming Boulevard to west of Poplar Street, be periodically 
monitored with regard to the current speed limit.  If monitored speeds begin to trend 
downwards, a speed study is recommended.  WYDOT Traffic Studies Manual provides 
guidance on speed studies and notes that posted speeds on the Wyoming state 
highway system, other than a statutory speed limit, must be based on an engineering 
study.   

It is likely that future speed modifications would be considered in conjunction with 
future development or redevelopment and/or reconstruction of the corridor to an 
urban section.  Until then, motorists will continue to feel comfortable driving at the 
current posted speed and thus lowering the speed along this segment would 
become an enforcement issue and may introduce new types of crashes.  Alternatives 
developed as part of this study incorporate urban features that may help calm traffic 
speeds and give a feel of a more urban, lower-speed setting.          
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Methods and Assumptions Document
Date: Wednesday, September 21, 2022

Project: Western Gateway Corridor Study 

To: Study Advisory Committee

From: HDR

Subject: Methods and Assumptions 

Updates:
 Planning Horizon changed to 2050 (9/21/2022 version)

1. Background and Study Area
The purpose of the Western Gateway Corridor Enhancement Study (Western Gateway Corridor Study) is 
to develop a comprehensive, long-range corridor improvement plan along US Hwy 20-26 within the Casper 
metropolitan planning area.  The study corridor extends from the West Belt Loop (WY Hwy 257) to the First 
Street Bridge over the North Platte River (Figure 1).  

Figure 1: Study Area

US Hwy 20-26

West Limits: West 
Belt Loop (WY 

Hwy 257) 
Intersection

East Limits: First 
Street Bridge over 
North Platte River
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2. Analysis Years/Periods
The study will evaluate traffic operations during the following time periods:

 Existing Conditions – Year 2022
 Future-Year Conditions

o Planning Horizon – Year 2050

3. Data Collection
Intersection Turning Movement Counts
Intersection turning movement counts needed for this study are shown in Table 1.  

Table 1: US Hwy 20-26 Intersection Turning Movement Count Locations

Ref # Street #1 Street #2
1 US Hwy 20-26 West Belt Loop (WY Hwy 257)
2 US Hwy 20-26 Poison Spider Road
3 US Hwy 20-26 Wyoming Boulevard
4 US Hwy 20-26 Salt Creek Route
5 US Hwy 20-26 Van Horn Avenue
6 US Hwy 20-26 Poplar Street
7
8
9

Intersection turning movement counts will be collected in 15-minute intervals and processed for the 
following times to cover morning and afternoon/evening peak hours:

 Morning: 6:30 – 8:30 a.m.
 Afternoon: 4:00 – 6:00 p.m.

Pedestrian/bicycle crosswalk data will be included.  

Counts will be collected on a Tuesday, Wednesday, or Thursday, using video camera and/or digital count 
board.

Segment Counts
The study will use 24-hour counts previously collected by the Casper Area MPO and other Study Advisory 
Committee agencies. 

No daily segment counts will be collected as part of this study.    
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4. Volume Development and Traffic Forecasting
Existing Volumes
The following process will be used to develop the study area Existing Conditions (2022) AM and PM peak 
hour traffic volumes:

 Identify AM and PM peak hours at each study intersection
 Factor counts to a design season (factor provided by WYDOT): September
 Balance and smooth volumes across study area intersections/roadway segments to 5-vehicle 

increments
o For low-volume movements, presented movement volume may be less than 5 vehicles

Heavy vehicle percentages will be based on collected vehicle classification counts.

Traffic Forecasts

AVAILABLE DATA SOURCES

Multiple sources of data are available within the study area to aid in the development of traffic forecasts, 
including:

 Casper Area MPO Travel Demand Model (TDM)
 Historical Daily Traffic Counts 
 WYDOT Growth Factors 

The Casper Area MPO TDM will be used in the development of traffic forecasts for this study (Base Year: 
2018, Horizon Year: 2045).  Historical daily traffic counts and county growth factors will be compared.  

FORECASTING METHODOLOGY

Forecasting methodology will be based on NCHRP Report 765, Analytical Travel Forecasting Approaches 
for Project-Level Planning and Design.  ‘Background’ traffic growth will be based on Casper Area MPO 
TDM growth rates.   

Any counts collected prior to 2022 used in this study will be factored forward to year 2022 based on travel 
demand model-derived growth factors.  

Heavy vehicle percentages will be based on collected vehicle classification counts.

DEVELOPMENT TRIP GENERATION

Where gaps or likely changes in the TDM’s estimation of future development are identified by the study 
team, additional development-generated traffic (derived by ITE Trip Generation rates, traffic counts at 
similar sites, or other methods agreed-upon by the study team) may need to be assigned to the network 
based on an estimation of future development occurring within the planning horizon.  
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5. Traffic Operations Analysis
Analysis of existing, future-year No-Build, and future-year Build conditions traffic operations will be 
conducted using Synchro version 11.  Measures of Effectiveness (MOE) will be obtained from the and 
Highway Capacity Manual (HCM) 6th Edition module output within Synchro.  

Bicycle and pedestrian segment and/or intersection LOS scores will be obtained when available.  

Traffic Signal Warrants
A planning-level traffic signal warrant analysis will be completed at study area intersections as determined 
by the study advisory committee.  The warrant review will be based on available planning-level traffic data 
and will not serve as justification to install a traffic signal, rather to provide guidance for ‘if and when’ a 
signal may be warranted for further consideration when developing long-range plans.  The warrant review 
will focus on Warrants 1 (8-hour), 2, (4-hour), and/or 3 (peak hour) traffic volumes, as available.      

If results indicate a signal may be warranted in one of the study analysis years, an approximate 5-year 
range in which the warrant(s) is/are met will be determined based on a straight-line interpolation of traffic 
volumes between the Existing Conditions and Planning Horizon Year.

Turn Lane Warrants
A turn lane warrant analysis will be completed at analysis intersection as determined by the study advisory 
committee.   This analysis will be based on guidance provided in the WYDOT Traffic Studies Manual, 
Section 18.  Turn lanes at signalized intersections will be determined from operational analysis. 

Traffic Variables
Specific operational variables are listed below:

 Peak Hour Factor (PHF) – 
o Existing Conditions – Use peak hour factors developed from turning movement counts
o Future Conditions – future-year PHF will be determined from a sampling of AM and PM 

intersection PHFs from collected traffic counts.  Maximum future-year PHF is 0.90.  
 Saturation Flow Rate – 1,800 vph 
 Right Turn on Red Percentage – assumed ‘0’ for signalized conditions unless field measured
 Heavy Vehicle Percentage – Based on available count and WYDOT classification data
 Heaviest Lane Volume (Lane Utilization) – Default analysis software values will be used except 

where uncommon lane utilization is documented during field review
 Phase Change Intervals and Pedestrian Clearance Times – Based on existing or proposed timings 

o For future-year conditions, phase change intervals will be calculated using MUTCD and 
NCHRP Report 731 methodologies

 Free Flow Speeds (FFS) –  
o Estimated based on HCM methodologies

 Base FFS based on design speed or an adjustment to posted speed limit
o Field-measured if available
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6. Safety Issues 
Crash history review will include the most recent, complete five years of data: 2017-2021.  

Crash data source: rash database provided by WYDOT 

The following information will be provided for the crash history review:
 Intersection crash rate
 Crash trends
 Potential mitigation measures 

7. Selection of Measures of Effectiveness (MOE)
The effectiveness of traffic operations in the study area will be based on the appropriate HCM 6th Edition 
level of service (LOS) measurement from Synchro analysis software.  Additional MOE’s will supplement 
the analysis to evaluate and compare alternatives as noted in the following tables.  

Minimum allowable HCM-based LOS goals for this study are also provided in the following tables.

Table 2: Signalized Intersection MOEs

MOE Minimum Allowable LOS

LOS Measure
Intersection Delay

Other MOEs
Individual Movement Delay
95th Percentile Queues

Intersection LOS
 Urban: LOS C

o Individual movements will be allowed to operate at LOS D, but 
the overall intersection shall be C or better

 Individual movements will not be allowed to operate with a v/c ratio 
greater than 1.0.

 Queue storage ratio will not be allowed to exceed 1.0 for any 
movements.

Table 3: TWSC, AWSC, and Roundabout Intersection MOEs

MOE Minimum Allowable LOS

LOS Measure
Intersection Delay

Other MOEs
Individual Movement Delay
95th Percentile Queues

Intersection LOS
 Urban: LOS C*

* TWSC intersection LOS will be based on weighted average 
intersection delay.  The worst-case stop-controlled approach delay 
and LOS may be lower than the minimum allowable LOS.    

Corridor travel time and average travel speed will be obtained from Synchro output.  Average travel 
speed can be compared to base free-flow speed to determine and HCM6 urban street segment LOS.  
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8. Traffic Data Provided

Traffic Counts
 Intersection turning movement counts

o US Hwy 20-26 & West Belt Loop (WY Hwy 257) – CEPI
o US Hwy 20-26 & Poison Spider Road – CEPI
o US Hwy 20-26 & Wyoming Boulevard – CEPI
o US Hwy 20-26 & Salt Creek Route – CEPI
o US Hwy 20-26 & Van Horn Avenue – CEPI
o US Hwy 20-26 & Poplar Street – CEPI

 Segment counts
o Casper Area MPO annual count program

Crash Data
 2017-2021 reported crashes – WYDOT

Travel Demand Model
 Casper Area MPO TDM – Casper Area MPO
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Technical Memo
Date: Monday, February 27, 2023

Project: Western Gateway Corridor Study

To: Study Advisory Team

From: HDR

Subject: Traffic Operations Analysis

Introduction
The purpose of this memo is to document existing and future-year traffic operations analysis for 
the following scenarios:

 Existing (2023)
 2050 No Build
 2050 Build

Existing and No Build condition findings were used to establish transportation needs at study 
intersections along the U.S. Hwy 20-26 / West Yellowstone Highway (W Yellowstone Highway), 
between West Belt Loop (WY Highway 257) and Poplar Street.  Based on the established 
operational needs and geometric recommendations from other study technical memos, Build 
condition alternatives were developed and analyzed to determine impacts on future-year traffic 
operations. 

Study area intersections are summarized in Table 1. 

Table 1: Study Area Intersections 

Ref # Street #1 Street #2
1 W Yellowstone Highway West Belt Loop (WY Highway 257)

6 W Yellowstone Highway Mountain View Drive

2 W Yellowstone Highway Poison Spider Road

3 W Yellowstone Highway Wyoming Boulevard

4 W Yellowstone Highway Salt Creek Highway

5 W Yellowstone Highway Van Horn Avenue

The Poplar Street intersection was not included as a study intersection in this operations 
analysis due to the planned 2023 reconstruction of the intersection to address long-range 
needs.  However, 2014 traffic counts at the Poplar Street and 3rd Avenue intersections were 
referenced during the forecasting process to aid in volume balancing and reasonableness 
checks.  
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Traffic Volumes
Existing condition traffic volumes reflect seasonal adjustments: 

 24-hour daily traffic counts (segment counts) previously collected by the Casper Area 
MPO as part of their annual count program and 

 4-hour peak period intersection turning movement counts collected by the study team 
between January 17 and 24, 2023. 

Traffic forecasts were developed using the Casper Area Metropolitan Planning Organization 
(MPO) travel demand model (TDM) and NCHRP 765: Analytical Travel Forecasting Approaches 
for Project-Level Planning and Design methodology.  Future-year travel demand model daily 
volumes were refined using existing segment counts and NCHRP 765 factoring procedures.  
Future-year intersection peak hour turning movement volumes were developed using the 
NCHRP 765 ‘Iterative Procedure – Directional Method’.  Peak hour volumes were smoothed 
and/or balanced between intersections.        

Peak hour and daily volumes were also compared to planning-level ‘K’ factors (proportion of 
daily traffic occurring in a peak hour).   

Daily and peak hour traffic volumes are summarized in the following figures:

 Figure 1: Daily Segment Traffic Volumes
 Figure 2: Peak Hour Intersection Traffic Volumes

It should be noted that volumes appear to generally be decreasing along the W Yellowstone 
Highway corridor over the last 8-10 years.  Since 2010, the highest corridor volumes were 
typically counted between 2012 and 2015.  The latest counts from 2021 and 2022 range from a 
slight increase to 15 percent decrease when compared to the peak daily volume count since 
2010.  Forecasted Year 2050 daily traffic volumes are similar to or exceed the highest daily 
volume count since 2010.   Additional information on historical traffic counts can be found in the 
Casper Area MPO 2022 Traffic Counts.  

https://cdn5-hosted.civiclive.com/UserFiles/Servers/Server_62983/File/Traffic%20Counts%20Master%20List%202022.pdf


N PLATTE RIVER

N PLATTE RIVER

CASPER CR

CASPER CR

C
ASPER

C
R

Pr
ogress Cir

King Blvd

F
u

lt
o

n
 S

t

W 1st St

FordSt

K
elly

S
t

N
7t

h
A

ve

M
o

n
d

ale

S
tar L

n

V
ie

w
 D

r

Third
 S

t

Smith St

S
 L

o
cu

st
 S

t

Sev
en

th
 S

t

Sw
ord

S
t

S
4t

h
A

ve
N

5t
h

A
ve

O
ld

Y
ellow

stone
Hw

y

B
ea

r 
P

en
 R

d

Service R d

N
F

o
u

rt
h

A
ve

RedC
lo

u
d

R
d

Heritage Trl

W
erner Ct

H
u

d
so

n
 S

t

Hoffman St

Hanly St

V
an

H
o

rn
Ave

W
a

re
h

o
u

se
R

d

N
S

ec
o

n
d

A
ve

S
 C

h
er

ry
 S

t

Pro
nghor

n
S

t

Kiskis St

Le
ga

cy
D

r

B
o

at
ri

g
h

t 
L

n

D
is

co
ve

ry
 S

t

F
o

ss
il 

B
u

tt
e 

S
t

Eig
hth

 S
t

Wilcox St

Cy 
Ave

S
3r

d
A

ve

Kraft Loop

T
h

re e Crow n
s

D
r

H
ar

d
in

g
A

ve

S
 W

ill
o

w
 S

t

C
rescen

t
D

r

B
ea

tr
ic

e 
S

t

C
o

m
et

 S
t

Cleveland St

S
5t

h
A

ve
N

F
if

th
A

ve

D
el

m
ar

 S
t

N
S

ix
th

A
ve

Mountain V
iew D

r

3r
d

 A
ve

G
eh

rin
g 

St

L
ew

is
 L

n

S
Loop

Ave

S
 B

o
xe

ld
er

 S
t

Mjb Rd

F
al

co
n

A
ve

Northwestern
Ave

W Highway St

by Pass Blvd

Excal Ave

Dunlap Way

Boles Rd

B
ro

o
ks

Av
e

B
ar

n
ar

d
 S

t

Dodge St

S
 O

re
g

o
n

 T
rl

Events Dr

Heights Blvd

Glen
Gard

enDr

W English Ave

Freden Blvd

W Midwest Ave

W 10th St

W F St

Ho
Dr

N
6t

h
A

ve

O
ld

 S
al

t 
C

re
ek

 H
w

y

La
ke

vie
wDr

S
 C

ed
ar

 S
t

Liberty Ave

Benton Ave

Natrona Ave

N Oregon Trl

S Rancho
R

d

Six
th

 S
t

W Yellowstone Hwy

W Buick St

Chalmers St
W Abbott St

Fift
h S

t

Sec
on

d
StPontiac St

W Lafayette St

Burd Rd

S
6t

h
A

ve

Fourth
 S

t

S
 S

p
ru

ce
 S

t

Riverview Ave

Connie St

W 11th St

W
asatch Ave

Hanley St

N
1s

t
A

ve

W 1st St

B
ad

g
er

 L
n

Firs
t S

t

River Xing

N
T

h
ir

d
A

ve

M
idwest Ave

Platte Ave

W 12th St

C
h

am
b

e
rl

ai
n

R
d

S
W

al
n

u
t

S
t

W Chase Rd

N Glenn
Rd

Beryl St

R
o

g
er

s
R

d

Fort Caspar Rd

W
ilkin

s
C

ir

Opportunity Blvd

W 13th St

N Foster Rd

N
P

o
p

lar
S

t

C
ir

cl
e 

D
r

S
 P

o
p

la
r 

S
t

W Collin
s Dr

Sa
lt

C
re

ek
R

te

Salt Creek Pkwy

Poison Spider Rd

English Ave

S
W

W
yo

m
in

g
B

lv
d

N
 P

o
p

la
r 

S
t

Pendell Blvd

S
al

t
C

re
ek

H
w

y

W
 Yellowstone Hwy

3 Crowns Trl

220

220

258

254

20
26

20

20

26

25

[0 1,000 Feet

\\SXF-SRV01\ENG\GIS\PROJECTS\CASPER_MPO\WESTERN_GATEWAY_CORRIDOR_STUDY_10348211\MAP_DOCS\CASPERMPO_WESTERN_GATEWAY_CORRIDOR.APRX    DATE: 8/18/2022

CASPER MPO  |  WESTERN GATEWAY CORRIDOR STUDY

9,500
12,500

13,500
22,000

11,000
18,000

13,000
21,000

13,500
24,000

TRAFFIC LEGEND

            Daily Volumes
                      Existing (2023)
                      2050 Planning Horizon
12,000
24,000

11,000
18,000

13,000
23,000

5,000
6,000 10,000

12,500

3,500
4,000

7,000
8,000

14,000
20,000

17,000
27,000

12,500
15,500

6,500
13,000

14,000
17,500

DAILY VOLUMES
FIGURE 1



N PLATTE RIVER

N PLATTE RIVER

CASPER CR

CASPER CR

C
ASPER

C
R

Pr
ogress Cir

King Blvd

F
u

lt
o

n
 S

t

W 1st St

FordSt

K
elly

S
t

N
7t

h
A

ve

M
o

n
d

ale

S
tar L

n

V
ie

w
 D

r

Third
 S

t

Smith St

S
 L

o
cu

st
 S

t

Sev
en

th
 S

t

Sw
ord

S
t

S
4t

h
A

ve
N

5t
h

A
ve

O
ld

Y
ellow

stone
Hw

y

B
ea

r 
P

en
 R

d

Service R d

N
F

o
u

rt
h

A
ve

RedC
lo

u
d

R
d

Heritage Trl

W
erner Ct

H
u

d
so

n
 S

t

Hoffman St

Hanly St

V
an

H
o

rn
Ave

W
a

re
h

o
u

se
R

d

N
S

ec
o

n
d

A
ve

S
 C

h
er

ry
 S

t

Pro
nghor

n
S

t

Kiskis St

Le
ga

cy
D

r

B
o

at
ri

g
h

t 
L

n

D
is

co
ve

ry
 S

t

F
o

ss
il 

B
u

tt
e 

S
t

Eig
hth

 S
t

Wilcox St

Cy 
Ave

S
3r

d
A

ve

Kraft Loop

T
h

re e Crow n
s

D
r

H
ar

d
in

g
A

ve

S
 W

ill
o

w
 S

t

C
rescen

t
D

r

B
ea

tr
ic

e 
S

t

C
o

m
et

 S
t

Cleveland St

S
5t

h
A

ve
N

F
if

th
A

ve

D
el

m
ar

 S
t

N
S

ix
th

A
ve

Mountain V
iew D

r

3r
d

 A
ve

G
eh

rin
g 

St

L
ew

is
 L

n

S
Loop

Ave

S
 B

o
xe

ld
er

 S
t

Mjb Rd

F
al

co
n

A
ve

Northwestern
Ave

W Highway St

by Pass Blvd

Excal Ave

Dunlap Way

Boles Rd

B
ro

o
ks

Av
e

B
ar

n
ar

d
 S

t

Dodge St

S
 O

re
g

o
n

 T
rl

Events Dr

Heights Blvd

Glen
Gard

enDr

W English Ave

Freden Blvd

W Midwest Ave

W 10th St

W F St

Ho
Dr

N
6t

h
A

ve

O
ld

 S
al

t 
C

re
ek

 H
w

y

La
ke

vie
wDr

S
 C

ed
ar

 S
t

Liberty Ave

Benton Ave

Natrona Ave

N Oregon Trl

S Rancho
R

d

Six
th

 S
t

W Yellowstone Hwy

W Buick St

Chalmers St
W Abbott St

Fift
h S

t

Sec
on

d
StPontiac St

W Lafayette St

Burd Rd

S
6t

h
A

ve

Fourth
 S

t

S
 S

p
ru

ce
 S

t

Riverview Ave

Connie St

W 11th St

W
asatch Ave

Hanley St

N
1s

t
A

ve

W 1st St

B
ad

g
er

 L
n

Firs
t S

t

River Xing

N
T

h
ir

d
A

ve

M
idwest Ave

Platte Ave

W 12th St

C
h

am
b

e
rl

ai
n

R
d

S
W

al
n

u
t

S
t

W Chase Rd

N Glenn
Rd

Beryl St

R
o

g
er

s
R

d

Fort Caspar Rd

W
ilkin

s
C

ir

Opportunity Blvd

W 13th St

N Foster Rd

N
P

o
p

lar
S

t

C
ir

cl
e 

D
r

S
 P

o
p

la
r 

S
t

W Collin
s Dr

Sa
lt

C
re

ek
R

te

Salt Creek Pkwy

Poison Spider Rd

English Ave

S
W

W
yo

m
in

g
B

lv
d

N
 P

o
p

la
r 

S
t

Pendell Blvd

S
al

t
C

re
ek

H
w

y

W
 Yellowstone Hwy

3 Crowns Trl

220

220

258

254

20
26

20

20

26

25

[0 1,000 Feet

\\SXF-SRV01\ENG\GIS\PROJECTS\CASPER_MPO\WESTERN_GATEWAY_CORRIDOR_STUDY_10348211\MAP_DOCS\CASPERMPO_WESTERN_GATEWAY_CORRIDOR.APRX    DATE: 8/18/2022

CASPER MPO  |  WESTERN GATEWAY CORRIDOR STUDY

TRAFFIC LEGEND

            Traffic Volumes
AM (PM)        Peak Hour

PEAK HOUR INTERSECTION VOLUMES
FIGURE 2

  2

90    (95)
360  (205)
35    (40)

  
(355)  225
(425)  260

(50)    15

         45     265    40
         (15)  (125)  (55)

 (270) (200) (70)
  410     75    60

US Hwy 20-26 &
West Belt Loop  1

  1

  2

25    (60)
310  (365)
80    (250)

  
(10)    30

(355)  410
(330)  145

        240    15     155
        (170)  (40)   (135)

   (10)  (30)   (40)
     5      10     25

US Hwy 20-26 &
Wyoming Boulevard  3  2

5      (15)
535  (415)

  
(15)      5

(605)  390

            

  (10)            (10)
   15                5

US Hwy 20-26 &
Mountain View Drive  6   2

 
470  (385)
85    (225)

  
 

(550)  370
(65)    25

         70               215
         (45)             (145)

 

US Hwy 20-26 &
Poison Spider Road  2   2

130  (80)
335  (505)

  
(145)  125
(385)  465

 

 (170)           (200)
   80                70

US Hwy 20-26 &
Salt Creek Highway  4

  6  2

  3

  4   5

  2

 
400  (545)
30    (60)

  
 

(400)  490
(185)    45

          65              70
          (40)            (55)

 

US Hwy 20-26 &
Van Horn Avenue  5

2023 
Existing

Peak Hour
Volumes

2050
Peak Hour
Forecast
Volumes

110  (110)
455  (290)
75    (80)

  
(395)  260
(505)  325
(115)    50

        145    265     80
         (60)  (240)  (110)

 (315) (315) (80)
  450    135   85

5      (20)
820  (680)

  
(20)    10

(995)  700

            

  (15)            (15)
   20               10

 
735  (640)
110  (250)

  
 

(935)  675
(75)    35

         90               260
         (60)             (175)

 

30    (75)
555  (635)
140  (350)

  
(15)    35

(680)  720
(415)  180

        280     20      245
        (200)   (45)   (190)

   (20)  (35)   (50)
    10     15     30

185  (125)
630  (870)

  
(160)  155
(760)  840

 

 (190)           (250)
   95               105

 
730  (940)
50    (70)

  
 

(770)  880
(240)    65

          85              90
          (55)            (70)

 



Casper Area MPO | Western Gateway Corridor Study
Traffic Operations Analysis Technical Memo

5

Operational Performance
Operational performance of intersections is evaluated in terms of quality of service, which 
describes how well a transportation facility operates from a traveler’s perspective.  Quality of 
service is typically measured with ‘Level of Service’ (LOS), which is presented by a letter grade 
similar to those used in school.  A summary of LOS measures for different roadway facilities 
pertinent to this study are provided in Figure 3.

Note: Unsignalized intersection control delay shown in figure for overall (or weighted) intersection delay.  Two-way stop-control delay 
(TWSC) is measured from the worst-case stop-controlled approach with the same average delay (seconds/vehicle) thresholds.    

Figure 3: LOS Descriptions

Peak hour LOS is calculated for study area intersections using Synchro version 11 and 
methodologies described in the Highway Capacity Manual 7th Edition.  Guidelines for use of 
Synchro in this study is documented in the study Methods and Assumptions document.  A 
summary of the following operational measures and associated LOS thresholds applicable to 
this study area are provided in Table 2 and Table 3.  

Table 2: Level of Service Measures 

Roadway 
Feature LOS Measure Supporting Measures

Intersections Total (overall) intersection delay
95th percentile queues
Individual movement delay
TWSC intersections: worst-case stop-control delay
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Table 3: Minimum Allowable Level of Service by Facility 

Roadway 
Feature

Minimum 
Allowable 

LOS
Notes

Signalized 
Intersections LOS C

Individual movements allowed to operate at LOS D, but the overall 
intersection shall be LOS C or better in urban areas
Individual movements will not be allowed to operate with a v/c ratio > 1.0
Queue storage ratio will not be allowed to exceed 1.0 for any movements

Unsignalized 
Intersections LOS C

TWSC, AWSC, and roundabouts
LOS based on weighted average intersection delay
Worst-cast stop-controlled (WCSC) approach delay and LOS may be lower 
than the minimum allowable LOS

The following sections summarize the existing, No Build, and Build condition analyses.  
Locations that do not meet study goals are noted in bold Orange text in the tables.

Traffic Operations Analyses
Existing and No Build Traffic Operations
Operational results for the existing and No Build traffic operations analyses are summarized in 
the following tables:

 Table 4: Intersection Operations – 2023 Existing Conditions
 Table 5: Intersection Operations – 2050 No Build Conditions

Table 4: W Yellowstone Highway Intersection Operations – 2023 Existing Conditions

Crossroad Intersection
Control Measure AM LOS

Delay / LOS
PM LOS

Delay / LOS

West Belt Loop Signal Overall: 9.2 / A 9.8 / A

Mountain View Drive TWSC Overall:
(WCSC):

0.3 / A
(11.5 / B)

0.3 / A
(12.4 / B)

Poison Spider Road Signal Overall: 11.4 / B 9.2 / A

Wyoming Boulevard Signal Overall: 11.5 / B 16.0 / B

Salt Creek Highway Signal Overall: 8.7 / A 16.9 / B

Van Horn Avenue TWSC Overall:
(WCSC):

2.6 / A
(19.4 / C)

1.9 / A
(20.1 / C)



Casper Area MPO | Western Gateway Corridor Study
Traffic Operations Analysis Technical Memo

7

Table 5: Intersection Operations – 2050 No Build Conditions 

Crossroad Intersection
Control Measure AM LOS

Delay / LOS
PM LOS

Delay / LOS

West Belt Loop Signal Overall: 12.2 / B 12.2 / B

Mountain View Drive TWSC Overall:
(WCSC):

0.3 / A
(15.4 / C)

0.4 / A
(15.6 / C)

Poison Spider Road Signal Overall: 17.9 / B 10.1 / B

Wyoming Boulevard Signal Overall: 11.2 / B 15.5 / B

Salt Creek Highway Signal Overall: 11.6 / B 28.5 / C

Van Horn Avenue TWSC Overall:
(WCSC):

25.4 / D
(273.1 / F)

7.9 / A
(128.8 / F)

The lone intersection not meeting operational goals for this study was the W Yellowstone 
Highway & Van Horn Avenue intersection in Year 2050.  With increased traffic volumes, it was 
found that northbound to westbound left turning vehicles may experience high levels of delay 
due to inadequate gaps in traffic to complete the turn.  Because the northbound Van Horn 
Avenue approach is a single, shared lane, left turning vehicles would likely block northbound to 
eastbound right turning vehicles from entering W Yellowstone Highway and compound the 
overall approach delay.   

2050 Build Condition Traffic Operations
Build condition intersection traffic operations analyses were conducted for the following 
alternatives:

 Mountain View Drive Realignment: Realigns Mountain View Drive with the existing 
Poison Spider Road to create a 4-leg intersection

o W Yellowstone Highway & Mountain View Drive / Poison Spider Road 
intersection

o W Yellowstone Highway & Wyoming Boulevard intersection (included due to 
coordinated signal timing re-optimization with proposed realigned intersection)

 Van Horn Avenue Realignment: Realigns Van Horn Avenue with existing Salt Creek 
Highway to create a 4-leg intersection

o W Yellowstone Highway & Salt Creek Highway / Van Horn Avenue intersection

 Offset T Signalized Intersection: Signalizes W Yellowstone Highway & Van Horn 
Avenue intersection to create two adjacent signalized T intersections that operate similar 
to a tight diamond interchange

o W Yellowstone Highway & Salt Creek Highway intersection
o W Yellowstone Highway & Van Horn Avenue intersection

 Van Horn Avenue Northbound Right Turn Lane: Constructs a northbound right turn 
lane at the Van Horn Avenue intersection

o W Yellowstone Highway & Van Horn Avenue intersection
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Conceptual layouts of these scenarios are provided in the Appendix.  

Operational results for the 2050 Build traffic operations analysis are summarized in Table 6.

Table 6: Intersection Operations – 2050 Build Conditions

Alternative Crossroad Intersection
Control Measure AM LOS

Delay / LOS
PM LOS

Delay / LOS

Mountain View Drive / 
Poison Spider Road Signal Overall: 13.7 / B 14.2 / BMountain View Drive 

Realignment
Wyoming Boulevard Signal Overall: 16.0 / B 13.2 / B

Van Horn Avenue
Realignment

Salt Creek Highway / 
Van Horn Avenue Signal Overall: 14.7 / B 38.9 / D

Salt Creek Highway Signal Overall: 16.7 / B 32.3 / COffset T Signalized 
Intersection Van Horn Avenue Signal Overall: 19.7 / B 17.2 / B

Van Horn Avenue 
Northbound 

Right Turn Lane
Van Horn Avenue TWSC Overall:

(WCSC):
11.8 / B

(125.1 / F)
4.6 / A

(72.4 / F)

The two realignment scenarios that create 4-leg intersections exhibit increased delay due to the 
additional traffic movements within the intersection:  

 The Mountain View Drive Realignment alternative shows a slight increase in overall 
intersection delay, but is still maintained at LOS B.   

 The Van Horn Avenue Realignment alternative measures LOS D in the PM peak hour.  
A westbound or southbound right turn lane would improve intersection operations to 
LOS C, though adjacent bridges limit the build-out of these right turn lanes. 

The Salt Creek Highway and Van Horn Avenue Offset T Signalized Intersection alternative also 
exhibits slightly higher delay for the Salt Creek Highway intersection as signal timings account 
for additional signal-controlled movements across both intersections.  

A northbound Van Horn Avenue right turn lane reduces delay for Van Horn Avenue traffic by 
separating out left and right turning vehicles.  However, the challenges for northbound to 
westbound left turn traffic in finding adequate gaps during peak hours are highlighted by the 
LOS F delay for the Van Horn Avenue stop-controlled movements.  
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W Yellowstone Highway & Van Horn Avenue Signal Warrant 
Analysis
A planning-level traffic signal warrant analysis was conducted for the stop-controlled study 
intersection of W Yellowstone Highway & Van Horn Avenue under existing and future-year 2050 
traffic volumes.  Conditions were evaluated for both Warrant 2 (4-Hour Vehicular Volume) and 
Warrant 3 (Peak Hour Volume) from the 2009 Manual on Uniform Traffic Control Devices 
(MUTCD).    

The purpose for this planning-level warrant review is to estimate when a signal may be 
warranted in the future.  An engineering study of the intersection should be conducted prior to 
installing a traffic signal.  Warrant 3 is provided only as a litmus test for when other volume-
based warrants may be nearing thresholds for consideration of a signal.  This intersection does 
not meet an ‘unusual case’ described in the MUTCD for Warrant 3.  

Analysis assumptions included individual movement traffic growth estimation using straight-line 
interpolation between year 2023 and 2050.  Actual growth is highly dependent on pace and type 
of development in the area.

A summary of the analysis is shown in Table 7.  The signal warrant analysis sheets are 
provided in the Appendix.

Table 7: Planning-Level Traffic Signal Warrants – W Yellowstone Highway & Van Horn Avenue

Intersection Year Warrant 2
(4-hour)

Warrant 3
(Peak hour) Notes

2023 Not met Not Met Warrant 2: 0 of 4 hours met
Warrant 3: 0 unique hours metW Yellowstone Highway & 

Van Horn Avenue
2050 Not met Met Warrant 2: 3 of 4 hours met

Warrant 3: 2 unique hours met

For Warrant 2 (where four separate hours within a day need to exceed a specified threshold 
volume), the overall warrant was not met in either year 2023 or 2050. In year 2050, 3 of 4 hours 
exceeded an individual hour warrant threshold, indicating that volumes are approaching the 
necessary threshold.

For Warrant 3 (which is only used as a litmus test to gauge where warrant volumes may be with 
respect to other volume-based warrants), the AM and PM peak hour volumes in year 2050 
exceed the warrant threshold.  

The results of the planning-level warrant review indicate that the W Yellowstone Highway & Van 
Horn Avenue intersection volumes are currently not close to warranting a traffic signal.  
However, traffic volumes should continue to be monitored as increases reflective of this study’s 
Year 2050 volumes or changes in traffic patterns that would increase northbound to westbound 
left turn volumes may reach levels where a signal could be warranted.  
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Appendix
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Appendix A: Conceptual Layouts
Mountain View Drive Realignment
Van Horn Avenue Realignment
Offset T Signalized Intersections at Salt Creek Highway and Van Horn Avenue
Van horn Avenue Northbound Right Turn Lane
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B

Appendix B: Synchro Output (2023 Existing 
Conditions)
W Yellowstone Highway & West Belt Loop (WY Hwy 257) 
W Yellowstone Highway & Mountain View Drive
W Yellowstone Highway & Poison Spider Road
W Yellowstone Highway & Wyoming Boulevard
W Yellowstone Highway & Salt Creek Highway
W Yellowstone Highway & Van Horn Avenue
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HDR Page 1

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (veh/h) 225 260 15 35 360 90 45 265 40 60 75 410

Future Volume (veh/h) 225 260 15 35 360 90 45 265 40 60 75 410

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1674 1744 1772 1716 1744 1561 1772 1688 1688 1688 1617 1730

Adj Flow Rate, veh/h 265 306 18 41 424 106 53 312 47 71 88 0

Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85

Percent Heavy Veh, % 9 4 2 6 4 17 2 8 8 8 13 5

Cap, veh/h 883 923 54 490 1568 626 481 646 96 339 709

Arrive On Green 0.29 0.29 0.29 0.04 0.47 0.47 0.23 0.23 0.23 0.23 0.23 0.00

Sat Flow, veh/h 1601 3181 186 1634 3313 1323 1309 2799 417 974 3073 1466

Grp Volume(v), veh/h 265 159 165 41 424 106 53 177 182 71 88 0

Grp Sat Flow(s),veh/h/ln 800 1657 1710 1634 1657 1323 1309 1603 1613 974 1537 1466

Q Serve(g_s), s 4.9 2.6 2.6 0.5 2.7 1.6 1.2 3.3 3.4 2.3 0.8 0.0

Cycle Q Clear(g_c), s 4.9 2.6 2.6 0.5 2.7 1.6 1.9 3.3 3.4 5.7 0.8 0.0

Prop In Lane 1.00 0.11 1.00 1.00 1.00 0.26 1.00 1.00

Lane Grp Cap(c), veh/h 883 481 497 490 1568 626 481 370 372 339 709

V/C Ratio(X) 0.30 0.33 0.33 0.08 0.27 0.17 0.11 0.48 0.49 0.21 0.12

Avail Cap(c_a), veh/h 1626 1250 1291 618 3366 1344 1502 1620 1629 1098 3105

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 10.4 9.6 9.6 7.0 5.5 5.2 11.3 11.5 11.5 14.0 10.5 0.0

Incr Delay (d2), s/veh 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.4 0.4 0.1 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln 1.0 1.1 1.2 0.2 0.8 0.4 0.4 1.5 1.5 0.7 0.3 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 10.5 9.7 9.7 7.0 5.5 5.2 11.3 11.8 11.9 14.1 10.5 0.0

LnGrp LOS B A A A A A B B B B B

Approach Vol, veh/h 589 571 412 159 A

Approach Delay, s/veh 10.1 5.6 11.8 12.1

Approach LOS B A B B

Timer - Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 21.3 13.1 6.3 15.0 13.1

Change Period (Y+Rc), s 5.0 5.2 5.0 5.0 5.2

Max Green Setting (Gmax), s 35.0 34.8 4.0 26.0 34.8

Max Q Clear Time (g_c+I1), s 4.7 5.4 2.5 6.9 7.7

Green Ext Time (p_c), s 1.0 0.6 0.0 1.4 0.3

Intersection Summary

HCM 6th Ctrl Delay 9.2

HCM 6th LOS A

Notes

Unsignalized Delay for [SWR] is excluded from calculations of the approach delay and intersection delay.
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (veh/h) 225 260 15 35 360 90 45 265 40 60 75 410

Future Volume (veh/h) 225 260 15 35 360 90 45 265 40 60 75 410

Number 1 6 16 5 2 12 7 4 14 3 8 18

Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1674 1744 1772 1716 1744 1561 1772 1688 1688 1688 1617 1730

Adj Flow Rate, veh/h 265 306 18 41 424 106 53 312 47 71 88 0

Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85

Percent Heavy Veh, % 9 4 2 6 4 17 2 8 8 8 13 5

Opposing Right Turn Influence Yes Yes Yes Yes

Cap, veh/h 883 923 54 490 1568 626 481 646 96 339 709

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Prop Arrive On Green 0.29 0.29 0.29 0.04 0.47 0.47 0.23 0.23 0.23 0.23 0.23 0.00

Unsig. Movement Delay

Ln Grp Delay, s/veh 10.5 9.7 9.7 7.0 5.5 5.2 11.3 11.8 11.9 14.1 10.5 0.0

Ln Grp LOS B A A A A A B B B B B

Approach Vol, veh/h 589 571 412 159

Approach Delay, s/veh 10.1 5.6 11.8 12.1

Approach LOS B A B B

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Case No 3.0 6.0 1.2 6.3 5.0

Phs Duration (G+Y+Rc), s 21.3 13.1 6.3 15.0 13.1

Change Period (Y+Rc), s 5.0 5.2 5.0 5.0 5.2

Max Green (Gmax), s 35.0 34.8 4.0 26.0 34.8

Max Allow Headway (MAH), s 2.8 2.9 1.8 3.3 3.0

Max Q Clear (g_c+l1), s 4.7 5.4 2.5 6.9 7.7

Green Ext Time (g_e), s 1.0 0.6 0.0 1.4 0.3

Prob of Phs Call (p_c) 1.00 1.00 0.32 1.00 1.00

Prob of Max Out (p_x) 0.00 0.00 1.00 0.00 0.00

Left-Turn Movement Data

Assigned Mvmt 7 5 1 3

Mvmt Sat Flow, veh/h 1309 1634 1601 974

Through Movement Data

Assigned Mvmt 2 4 6 8

Mvmt Sat Flow, veh/h 3313 2799 3181 3073

Right-Turn Movement Data

Assigned Mvmt 12 14 16 18

Mvmt Sat Flow, veh/h 1323 417 186 1466

Left Lane Group Data

Assigned Mvmt 0 0 0 7 5 1 0 3

Lane Assignment LL (Pr/Pm) L L
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Lanes in Grp 0 0 0 1 1 2 0 1

Grp Vol (v), veh/h 0 0 0 53 41 265 0 71

Grp Sat Flow (s), veh/h/ln 0 0 0 1309 1634 800 0 974

Q Serve Time (g_s), s 0.0 0.0 0.0 1.2 0.5 4.9 0.0 2.3

Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 1.9 0.5 4.9 0.0 5.7

Perm LT Sat Flow (s_l), veh/h/ln 0 0 0 1309 1022 800 0 974

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0

Perm LT Eff Green (g_p), s 0.0 0.0 0.0 7.9 12.0 10.0 0.0 7.9

Perm LT Serve Time (g_u), s 0.0 0.0 0.0 7.2 7.4 10.0 0.0 4.6

Perm LT Q Serve Time (g_ps), s 0.0 0.0 0.0 1.2 0.2 4.9 0.0 2.3

Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop LT Inside Lane (P_L) 0.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00

Lane Grp Cap (c), veh/h 0 0 0 481 490 883 0 339

V/C Ratio (X) 0.00 0.00 0.00 0.11 0.08 0.30 0.00 0.21

Avail Cap (c_a), veh/h 0 0 0 1502 618 1626 0 1098

Upstream Filter (I) 0.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00

Uniform Delay (d1), s/veh 0.0 0.0 0.0 11.3 7.0 10.4 0.0 14.0

Incr Delay (d2), s/veh 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 0.0 0.0 11.3 7.0 10.5 0.0 14.1

1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 0.2 0.1 0.5 0.0 0.4

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 0.00 0.00 1.80 1.80 1.80 0.00 1.80

%ile Back of Q (95%), veh/ln 0.0 0.0 0.0 0.4 0.2 1.0 0.0 0.7

%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.04 0.02 0.09 0.00 0.09

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 0 4 0 6 0 8

Lane Assignment T T T T

Lanes in Grp 0 2 0 1 0 1 0 2

Grp Vol (v), veh/h 0 424 0 177 0 159 0 88

Grp Sat Flow (s), veh/h/ln 0 1657 0 1603 0 1657 0 1537

Q Serve Time (g_s), s 0.0 2.7 0.0 3.3 0.0 2.6 0.0 0.8

Cycle Q Clear Time (g_c), s 0.0 2.7 0.0 3.3 0.0 2.6 0.0 0.8

Lane Grp Cap (c), veh/h 0 1568 0 370 0 481 0 709

V/C Ratio (X) 0.00 0.27 0.00 0.48 0.00 0.33 0.00 0.12

Avail Cap (c_a), veh/h 0 3366 0 1620 0 1250 0 3105

Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00

Uniform Delay (d1), s/veh 0.0 5.5 0.0 11.5 0.0 9.6 0.0 10.5

Incr Delay (d2), s/veh 0.0 0.0 0.0 0.4 0.0 0.1 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 5.5 0.0 11.8 0.0 9.7 0.0 10.5

1st-Term Q (Q1), veh/ln 0.0 0.4 0.0 0.8 0.0 0.6 0.0 0.2

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



HCM 6th Signalized Intersection Capacity Analysis

3: West Belt Loop (WY Hwy 257) & US Hwy 20-26 02/27/2023

2023 Existing AM Western Gateway Corridor Study 9:40 pm 02/13/2023 2023 Existing Synchro 11 Report

HDR Page 4

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.80 0.00 1.80 0.00 1.80 0.00 1.80

%ile Back of Q (95%), veh/ln 0.0 0.8 0.0 1.5 0.0 1.1 0.0 0.3

%ile Storage Ratio (RQ%) 0.00 0.01 0.00 0.02 0.00 0.01 0.00 0.01

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 0 14 0 16 0 18

Lane Assignment R T+R T+R R

Lanes in Grp 0 1 0 1 0 1 0 1

Grp Vol (v), veh/h 0 106 0 182 0 165 0 0

Grp Sat Flow (s), veh/h/ln 0 1323 0 1613 0 1710 0 1466

Q Serve Time (g_s), s 0.0 1.6 0.0 3.4 0.0 2.6 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 1.6 0.0 3.4 0.0 2.6 0.0 0.0

Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop RT Outside Lane (P_R) 0.00 1.00 0.00 0.26 0.00 0.11 0.00 1.00

Lane Grp Cap (c), veh/h 0 626 0 372 0 497 0 338

V/C Ratio (X) 0.00 0.17 0.00 0.49 0.00 0.33 0.00 0.00

Avail Cap (c_a), veh/h 0 1344 0 1629 0 1291 0 1481

Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 5.2 0.0 11.5 0.0 9.6 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.0 0.0 0.4 0.0 0.1 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 5.2 0.0 11.9 0.0 9.7 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 0.2 0.0 0.8 0.0 0.6 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.80 0.00 1.80 0.00 1.80 0.00 1.00

%ile Back of Q (95%), veh/ln 0.0 0.4 0.0 1.5 0.0 1.2 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.05 0.00 0.02 0.00 0.01 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 9.2

HCM 6th LOS A

Notes

Unsignalized Delay for [SWR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 370 25 85 470 70 215

Future Volume (veh/h) 370 25 85 470 70 215

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1688 1758 1660 1702 1702 1674

Adj Flow Rate, veh/h 425 29 98 540 80 247

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87

Percent Heavy Veh, % 8 3 10 7 7 9

Cap, veh/h 1131 77 867 2567 142 629

Arrive On Green 0.37 0.37 0.71 1.00 0.09 0.09

Sat Flow, veh/h 3131 207 1581 3318 1621 1418

Grp Volume(v), veh/h 223 231 98 540 80 247

Grp Sat Flow(s),veh/h/ln1603 1650 1581 1617 1621 1418

Q Serve(g_s), s 8.1 8.2 0.0 0.0 3.8 0.0

Cycle Q Clear(g_c), s 8.1 8.2 0.0 0.0 3.8 0.0

Prop In Lane 0.13 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 595 613 867 2567 142 629

V/C Ratio(X) 0.37 0.38 0.11 0.21 0.56 0.39

Avail Cap(c_a), veh/h 595 613 867 2567 462 910

HCM Platoon Ratio 1.00 1.00 2.00 2.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 0.95 0.95 1.00 1.00

Uniform Delay (d), s/veh 18.4 18.4 3.0 0.0 35.0 15.0

Incr Delay (d2), s/veh 1.8 1.8 0.0 0.2 1.3 0.1

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln5.5 5.7 0.5 0.1 2.7 5.1

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 20.2 20.2 3.0 0.2 36.3 15.1

LnGrp LOS C C A A D B

Approach Vol, veh/h 454 638 327

Approach Delay, s/veh 20.2 0.6 20.3

Approach LOS C A C

Timer - Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s33.8 35.0 68.8 11.2

Change Period (Y+Rc), s 5.3 5.3 5.3 4.2

Max Green Setting (Gmax), s12.7 29.7 47.7 22.8

Max Q Clear Time (g_c+I1), s2.0 10.2 2.0 5.8

Green Ext Time (p_c), s 0.0 0.8 1.3 0.2

Intersection Summary

HCM 6th Ctrl Delay 11.4

HCM 6th LOS B

Notes

User approved volume balancing among the lanes for turning movement.
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 370 25 85 470 70 215

Future Volume (veh/h) 370 25 85 470 70 215

Number 2 12 1 6 3 18

Initial Q, veh 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1688 1758 1660 1702 1702 1674

Adj Flow Rate, veh/h 425 29 98 540 80 247

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87

Percent Heavy Veh, % 8 3 10 7 7 9

Opposing Right Turn Influence Yes Yes

Cap, veh/h 1131 77 867 2567 142 629

HCM Platoon Ratio 1.00 1.00 2.00 2.00 1.00 1.00

Prop Arrive On Green 0.37 0.37 0.71 1.00 0.09 0.09

Unsig. Movement Delay

Ln Grp Delay, s/veh 20.2 20.2 3.0 0.2 36.3 15.1

Ln Grp LOS C C A A D B

Approach Vol, veh/h 454 638 327

Approach Delay, s/veh 20.2 0.6 20.3

Approach LOS C A C

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 2 1 8 6

Case No 8.0 1.4 9.0 4.0

Phs Duration (G+Y+Rc), s 35.0 33.8 11.2 68.8

Change Period (Y+Rc), s 5.3 5.3 4.2 5.3

Max Green (Gmax), s 29.7 12.7 22.8 47.7

Max Allow Headway (MAH), s 3.0 1.8 2.0 3.0

Max Q Clear (g_c+l1), s 10.2 2.0 5.8 2.0

Green Ext Time (g_e), s 0.8 0.0 0.2 1.3

Prob of Phs Call (p_c) 1.00 0.89 1.00 1.00

Prob of Max Out (p_x) 0.00 0.00 0.00 0.00

Left-Turn Movement Data

Assigned Mvmt 5 1 3

Mvmt Sat Flow, veh/h 0 1581 1621

Through Movement Data

Assigned Mvmt 2 8 6

Mvmt Sat Flow, veh/h 3131 0 3318

Right-Turn Movement Data

Assigned Mvmt 12 18 16

Mvmt Sat Flow, veh/h 207 1418 0

Left Lane Group Data

Assigned Mvmt 5 1 3 0 0 0 0 0

Lane Assignment L (Pr/Pm) L
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Lanes in Grp 0 1 1 0 0 0 0 0

Grp Vol (v), veh/h 0 98 80 0 0 0 0 0

Grp Sat Flow (s), veh/h/ln 0 1581 1621 0 0 0 0 0

Q Serve Time (g_s), s 0.0 0.0 3.8 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 0.0 3.8 0.0 0.0 0.0 0.0 0.0

Perm LT Sat Flow (s_l), veh/h/ln 0 878 1621 0 0 0 0 0

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0

Perm LT Eff Green (g_p), s 0.0 27.7 0.0 0.0 0.0 0.0 0.0 0.0

Perm LT Serve Time (g_u), s 0.0 19.5 0.0 0.0 0.0 0.0 0.0 0.0

Perm LT Q Serve Time (g_ps), s 0.0 1.7 0.0 0.0 0.0 0.0 0.0 0.0

Time to First Blk (g_f), s 29.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop LT Inside Lane (P_L) 0.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 0 867 142 0 0 0 0 0

V/C Ratio (X) 0.00 0.11 0.56 0.00 0.00 0.00 0.00 0.00

Avail Cap (c_a), veh/h 0 867 462 0 0 0 0 0

Upstream Filter (I) 0.00 0.95 1.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 3.0 35.0 0.0 0.0 0.0 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 3.0 36.3 0.0 0.0 0.0 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 0.3 1.5 0.0 0.0 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 1.00 1.80 1.80 0.00 0.00 0.00 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 0.5 2.7 0.0 0.0 0.0 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.08 1.44 0.00 0.00 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 2 0 8 0 0 6 0 0

Lane Assignment T T

Lanes in Grp 1 0 0 0 0 2 0 0

Grp Vol (v), veh/h 223 0 0 0 0 540 0 0

Grp Sat Flow (s), veh/h/ln 1603 0 0 0 0 1617 0 0

Q Serve Time (g_s), s 8.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 8.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane Grp Cap (c), veh/h 595 0 0 0 0 2567 0 0

V/C Ratio (X) 0.37 0.00 0.00 0.00 0.00 0.21 0.00 0.00

Avail Cap (c_a), veh/h 595 0 0 0 0 2567 0 0

Upstream Filter (I) 1.00 0.00 0.00 0.00 0.00 0.95 0.00 0.00

Uniform Delay (d1), s/veh 18.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Incr Delay (d2), s/veh 1.8 0.0 0.0 0.0 0.0 0.2 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 20.2 0.0 0.0 0.0 0.0 0.2 0.0 0.0

1st-Term Q (Q1), veh/ln 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.3 0.0 0.0 0.0 0.0 0.1 0.0 0.0



HCM 6th Signalized Intersection Capacity Analysis

9: Poison Spider Road & US Hwy 20-26 02/27/2023

2023 Existing AM Western Gateway Corridor Study 9:40 pm 02/13/2023 2023 Existing Synchro 11 Report

HDR Page 12

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 1.80 0.00 1.00 0.00 0.00 1.80 0.00 0.00

%ile Back of Q (95%), veh/ln 5.5 0.0 0.0 0.0 0.0 0.1 0.0 0.0

%ile Storage Ratio (RQ%) 2.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 12 0 18 0 0 16 0 0

Lane Assignment T+R R

Lanes in Grp 1 0 1 0 0 0 0 0

Grp Vol (v), veh/h 231 0 247 0 0 0 0 0

Grp Sat Flow (s), veh/h/ln 1650 0 1418 0 0 0 0 0

Q Serve Time (g_s), s 8.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 8.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 1418.3 0.0 0.0 0.0 0.0 0.0

Prot RT Eff Green (g_R), s 0.0 0.0 28.5 0.0 0.0 0.0 0.0 0.0

Prop RT Outside Lane (P_R) 0.13 0.00 1.00 0.00 0.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 613 0 629 0 0 0 0 0

V/C Ratio (X) 0.38 0.00 0.39 0.00 0.00 0.00 0.00 0.00

Avail Cap (c_a), veh/h 613 0 910 0 0 0 0 0

Upstream Filter (I) 1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 18.4 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Incr Delay (d2), s/veh 1.8 0.0 0.1 0.0 0.0 0.0 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 20.2 0.0 15.1 0.0 0.0 0.0 0.0 0.0

1st-Term Q (Q1), veh/ln 2.9 0.0 2.8 0.0 0.0 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 1.80 0.00 1.80 0.00 0.00 1.00 0.00 0.00

%ile Back of Q (95%), veh/ln 5.7 0.0 5.1 0.0 0.0 0.0 0.0 0.0

%ile Storage Ratio (RQ%) 2.10 0.00 0.10 0.00 0.00 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 11.4

HCM 6th LOS B

Notes

User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 30 410 145 80 310 25 240 15 155 25 10 5

Future Volume (veh/h) 30 410 145 80 310 25 240 15 155 25 10 5

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1772 1716 1730 1688 1772 1786 1772 1772 1786 1744 1758 1786

Adj Flow Rate, veh/h 34 471 167 92 356 29 276 17 178 29 11 6

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87

Percent Heavy Veh, % 2 6 5 8 2 1 2 2 1 4 3 1

Cap, veh/h 651 1832 897 1137 2122 172 486 351 366 183 93 51

Arrive On Green 1.00 1.00 1.00 0.04 0.67 0.67 0.05 0.20 0.20 0.09 0.09 0.09

Sat Flow, veh/h 998 3260 1466 3118 3154 256 3274 1772 1514 1169 1070 583

Grp Volume(v), veh/h 34 471 167 92 189 196 276 17 178 29 0 17

Grp Sat Flow(s),veh/h/ln 998 1630 1466 1559 1683 1726 1637 1772 1514 1169 0 1653

Q Serve(g_s), s 0.0 0.0 0.0 0.9 3.3 3.3 0.0 0.6 8.1 1.9 0.0 0.8

Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.9 3.3 3.3 0.0 0.6 8.1 2.5 0.0 0.8

Prop In Lane 1.00 1.00 1.00 0.15 1.00 1.00 1.00 0.35

Lane Grp Cap(c), veh/h 651 1832 897 1137 1133 1162 486 351 366 183 0 144

V/C Ratio(X) 0.05 0.26 0.19 0.08 0.17 0.17 0.57 0.05 0.49 0.16 0.00 0.12

Avail Cap(c_a), veh/h 651 1832 897 1414 1133 1162 777 578 560 229 0 209

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.96 0.96 0.96 0.94 0.94 0.94 1.00 1.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 0.0 0.0 0.0 5.7 4.8 4.8 35.0 26.0 26.1 34.8 0.0 33.7

Incr Delay (d2), s/veh 0.1 0.3 0.4 0.0 0.3 0.3 0.4 0.0 0.4 0.1 0.0 0.1

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln0.0 0.1 0.2 0.4 1.7 1.7 4.6 0.5 5.1 1.0 0.0 0.6

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 0.1 0.3 0.4 5.7 5.1 5.1 35.4 26.0 26.4 34.9 0.0 33.8

LnGrp LOS A A A A A A D C C C A C

Approach Vol, veh/h 672 477 471 46

Approach Delay, s/veh 0.3 5.2 31.7 34.5

Approach LOS A A C C

Timer - Assigned Phs 1 2 3 4 6 8

Phs Duration (G+Y+Rc), s8.9 50.4 8.9 11.9 59.2 20.8

Change Period (Y+Rc), s 5.4 5.4 * 4.9 * 4.9 5.4 * 4.9

Max Green Setting (Gmax), s10.6 27.6 * 11 * 10 43.6 * 26

Max Q Clear Time (g_c+I1), s2.9 2.0 2.0 4.5 5.3 10.1

Green Ext Time (p_c), s 0.0 1.1 0.2 0.0 0.7 0.1

Intersection Summary

HCM 6th Ctrl Delay 11.5

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 30 410 145 80 310 25 240 15 155 25 10 5

Future Volume (veh/h) 30 410 145 80 310 25 240 15 155 25 10 5

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1772 1716 1730 1688 1772 1786 1772 1772 1786 1744 1758 1786

Adj Flow Rate, veh/h 34 471 167 92 356 29 276 17 178 29 11 6

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87

Percent Heavy Veh, % 2 6 5 8 2 1 2 2 1 4 3 1

Opposing Right Turn Influence Yes Yes Yes Yes

Cap, veh/h 651 1832 897 1137 2122 172 486 351 366 183 93 51

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Prop Arrive On Green 1.00 1.00 1.00 0.04 0.67 0.67 0.05 0.20 0.20 0.09 0.09 0.09

Unsig. Movement Delay

Ln Grp Delay, s/veh 0.1 0.3 0.4 5.7 5.1 5.1 35.4 26.0 26.4 34.9 0.0 33.8

Ln Grp LOS A A A A A A D C C C A C

Approach Vol, veh/h 672 477 471 46

Approach Delay, s/veh 0.3 5.2 31.7 34.5

Approach LOS A A C C

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 3 6 8

Case No 1.2 5.3 6.4 1.4 4.0 3.0

Phs Duration (G+Y+Rc), s 8.9 50.4 11.9 8.9 59.2 20.8

Change Period (Y+Rc), s 5.4 5.4 * 4.9 * 4.9 5.4 * 4.9

Max Green (Gmax), s 10.6 27.6 * 10 * 11 43.6 * 26

Max Allow Headway (MAH), s 1.8 2.8 2.8 1.8 3.0 2.2

Max Q Clear (g_c+l1), s 2.9 2.0 4.5 2.0 5.3 10.1

Green Ext Time (g_e), s 0.0 1.1 0.0 0.2 0.7 0.1

Prob of Phs Call (p_c) 0.87 1.00 1.00 1.00 1.00 1.00

Prob of Max Out (p_x) 0.00 0.00 0.00 0.00 0.00 0.00

Left-Turn Movement Data

Assigned Mvmt 1 5 7 3

Mvmt Sat Flow, veh/h 3118 998 1169 3274

Through Movement Data

Assigned Mvmt 2 4 6 8

Mvmt Sat Flow, veh/h 3260 1070 3154 1772

Right-Turn Movement Data

Assigned Mvmt 12 14 16 18

Mvmt Sat Flow, veh/h 1466 583 256 1514

Left Lane Group Data

Assigned Mvmt 1 5 7 3 0 0 0 0

Lane Assignment L (Pr/Pm) L LL (Pr/Pm)
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Lanes in Grp 2 1 1 2 0 0 0 0

Grp Vol (v), veh/h 92 34 29 276 0 0 0 0

Grp Sat Flow (s), veh/h/ln 1559 998 1169 1637 0 0 0 0

Q Serve Time (g_s), s 0.9 0.0 1.9 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 0.9 0.0 2.5 0.0 0.0 0.0 0.0 0.0

Perm LT Sat Flow (s_l), veh/h/ln 730 998 1169 1354 0 0 0 0

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0

Perm LT Eff Green (g_p), s 47.0 45.0 7.0 5.0 0.0 0.0 0.0 0.0

Perm LT Serve Time (g_u), s 45.0 45.0 6.3 4.2 0.0 0.0 0.0 0.0

Perm LT Q Serve Time (g_ps), s 0.1 0.0 1.9 4.2 0.0 0.0 0.0 0.0

Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop LT Inside Lane (P_L) 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 1137 651 183 486 0 0 0 0

V/C Ratio (X) 0.08 0.05 0.16 0.57 0.00 0.00 0.00 0.00

Avail Cap (c_a), veh/h 1414 651 229 777 0 0 0 0

Upstream Filter (I) 0.94 0.96 1.00 1.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 5.7 0.0 34.8 35.0 0.0 0.0 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.1 0.1 0.4 0.0 0.0 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 5.7 0.1 34.9 35.4 0.0 0.0 0.0 0.0

1st-Term Q (Q1), veh/ln 0.2 0.0 0.5 2.5 0.0 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 1.80 1.80 1.80 1.80 0.00 0.00 0.00 0.00

%ile Back of Q (95%), veh/ln 0.4 0.0 1.0 4.6 0.0 0.0 0.0 0.0

%ile Storage Ratio (RQ%) 0.04 0.01 0.25 0.45 0.00 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 4 0 0 6 0 8

Lane Assignment T T T

Lanes in Grp 0 2 0 0 0 1 0 1

Grp Vol (v), veh/h 0 471 0 0 0 189 0 17

Grp Sat Flow (s), veh/h/ln 0 1630 0 0 0 1683 0 1772

Q Serve Time (g_s), s 0.0 0.0 0.0 0.0 0.0 3.3 0.0 0.6

Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 0.0 0.0 3.3 0.0 0.6

Lane Grp Cap (c), veh/h 0 1832 0 0 0 1133 0 351

V/C Ratio (X) 0.00 0.26 0.00 0.00 0.00 0.17 0.00 0.05

Avail Cap (c_a), veh/h 0 1832 0 0 0 1133 0 578

Upstream Filter (I) 0.00 0.96 0.00 0.00 0.00 0.94 0.00 1.00

Uniform Delay (d1), s/veh 0.0 0.0 0.0 0.0 0.0 4.8 0.0 26.0

Incr Delay (d2), s/veh 0.0 0.3 0.0 0.0 0.0 0.3 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 0.3 0.0 0.0 0.0 5.1 0.0 26.0

1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.3

2nd-Term Q (Q2), veh/ln 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.80 1.00 0.00 0.00 1.80 0.00 1.80

%ile Back of Q (95%), veh/ln 0.0 0.1 0.0 0.0 0.0 1.7 0.0 0.5

%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 14 0 0 16 0 18

Lane Assignment R T+R T+R R

Lanes in Grp 0 1 1 0 0 1 0 1

Grp Vol (v), veh/h 0 167 17 0 0 196 0 178

Grp Sat Flow (s), veh/h/ln 0 1466 1653 0 0 1726 0 1514

Q Serve Time (g_s), s 0.0 0.0 0.8 0.0 0.0 3.3 0.0 8.1

Cycle Q Clear Time (g_c), s 0.0 0.0 0.8 0.0 0.0 3.3 0.0 8.1

Prot RT Sat Flow (s_R), veh/h/ln 0.0 1465.9 0.0 0.0 0.0 0.0 0.0 1513.5

Prot RT Eff Green (g_R), s 0.0 4.0 0.0 0.0 0.0 0.0 0.0 3.5

Prop RT Outside Lane (P_R) 0.00 1.00 0.35 0.00 0.00 0.15 0.00 1.00

Lane Grp Cap (c), veh/h 0 897 144 0 0 1162 0 366

V/C Ratio (X) 0.00 0.19 0.12 0.00 0.00 0.17 0.00 0.49

Avail Cap (c_a), veh/h 0 897 209 0 0 1162 0 560

Upstream Filter (I) 0.00 0.96 1.00 0.00 0.00 0.94 0.00 1.00

Uniform Delay (d1), s/veh 0.0 0.0 33.7 0.0 0.0 4.8 0.0 26.1

Incr Delay (d2), s/veh 0.0 0.4 0.1 0.0 0.0 0.3 0.0 0.4

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 0.4 33.8 0.0 0.0 5.1 0.0 26.4

1st-Term Q (Q1), veh/ln 0.0 0.0 0.3 0.0 0.0 0.9 0.0 2.8

2nd-Term Q (Q2), veh/ln 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.80 1.80 0.00 0.00 1.80 0.00 1.80

%ile Back of Q (95%), veh/ln 0.0 0.2 0.6 0.0 0.0 1.7 0.0 5.1

%ile Storage Ratio (RQ%) 0.00 0.03 0.01 0.00 0.00 0.01 0.00 0.07

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 11.5

HCM 6th LOS B

Notes

* HCM 6th Edition computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 125 465 335 130 70 80

Future Volume (veh/h) 125 465 335 130 70 80

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1646 1744 1744 1730 1674 1632

Adj Flow Rate, veh/h 140 522 376 146 79 90

Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89

Percent Heavy Veh, % 11 4 4 5 9 12

Cap, veh/h 493 1952 849 325 101 115

Arrive On Green 0.08 0.59 0.36 0.36 0.15 0.15

Sat Flow, veh/h 1567 3400 2430 897 695 792

Grp Volume(v), veh/h 140 522 264 258 170 0

Grp Sat Flow(s),veh/h/ln1567 1657 1657 1582 1496 0

Q Serve(g_s), s 2.1 3.2 5.0 5.1 4.5 0.0

Cycle Q Clear(g_c), s 2.1 3.2 5.0 5.1 4.5 0.0

Prop In Lane 1.00 0.57 0.46 0.53

Lane Grp Cap(c), veh/h 493 1952 600 573 217 0

V/C Ratio(X) 0.28 0.27 0.44 0.45 0.78 0.00

Avail Cap(c_a), veh/h 933 3914 1117 1066 727 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 6.7 4.1 10.0 10.1 17.1 0.0

Incr Delay (d2), s/veh 0.1 0.0 0.2 0.2 2.3 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln0.7 0.8 2.3 2.3 2.7 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 6.8 4.2 10.2 10.3 19.4 0.0

LnGrp LOS A A B B B A

Approach Vol, veh/h 662 522 170

Approach Delay, s/veh 4.7 10.2 19.4

Approach LOS A B B

Timer - Assigned Phs 2 4 5 6

Phs Duration (G+Y+Rc), s 30.5 10.9 9.4 21.1

Change Period (Y+Rc), s 6.1 4.9 6.1 6.1

Max Green Setting (Gmax), s 48.9 20.1 14.9 27.9

Max Q Clear Time (g_c+I1), s 5.2 6.5 4.1 7.1

Green Ext Time (p_c), s 1.2 0.1 0.0 1.0

Intersection Summary

HCM 6th Ctrl Delay 8.7

HCM 6th LOS A

Notes

User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 125 465 335 130 70 80

Future Volume (veh/h) 125 465 335 130 70 80

Number 5 2 6 16 7 14

Initial Q, veh 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1646 1744 1744 1730 1674 1632

Adj Flow Rate, veh/h 140 522 376 146 79 90

Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89

Percent Heavy Veh, % 11 4 4 5 9 12

Opposing Right Turn Influence Yes Yes

Cap, veh/h 493 1952 849 325 101 115

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00

Prop Arrive On Green 0.08 0.59 0.36 0.36 0.15 0.15

Unsig. Movement Delay

Ln Grp Delay, s/veh 6.8 4.2 10.2 10.3 19.4 0.0

Ln Grp LOS A A B B B A

Approach Vol, veh/h 662 522 170

Approach Delay, s/veh 4.7 10.2 19.4

Approach LOS A B B

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6

Case No 4.0 12.0 1.2 8.0

Phs Duration (G+Y+Rc), s 30.5 10.9 9.4 21.1

Change Period (Y+Rc), s 6.1 4.9 6.1 6.1

Max Green (Gmax), s 48.9 20.1 14.9 27.9

Max Allow Headway (MAH), s 3.0 2.0 1.8 3.1

Max Q Clear (g_c+l1), s 5.2 6.5 4.1 7.1

Green Ext Time (g_e), s 1.2 0.1 0.0 1.0

Prob of Phs Call (p_c) 1.00 0.86 0.80 1.00

Prob of Max Out (p_x) 0.00 0.00 0.00 0.00

Left-Turn Movement Data

Assigned Mvmt 7 5 1

Mvmt Sat Flow, veh/h 695 1567 0

Through Movement Data

Assigned Mvmt 2 4 6

Mvmt Sat Flow, veh/h 3400 9 2430

Right-Turn Movement Data

Assigned Mvmt 12 14 16

Mvmt Sat Flow, veh/h 0 792 897

Left Lane Group Data

Assigned Mvmt 0 0 0 7 5 1 0 0

Lane Assignment L+T+RL (Pr/Pm)
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Lanes in Grp 0 0 0 1 1 0 0 0

Grp Vol (v), veh/h 0 0 0 170 140 0 0 0

Grp Sat Flow (s), veh/h/ln 0 0 0 1496 1567 0 0 0

Q Serve Time (g_s), s 0.0 0.0 0.0 4.5 2.1 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 4.5 2.1 0.0 0.0 0.0

Perm LT Sat Flow (s_l), veh/h/ln 0 0 0 0 817 0 0 0

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0

Perm LT Eff Green (g_p), s 0.0 0.0 0.0 0.0 17.0 0.0 0.0 0.0

Perm LT Serve Time (g_u), s 0.0 0.0 0.0 0.0 9.9 0.0 0.0 0.0

Perm LT Q Serve Time (g_ps), s 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0

Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 15.0 0.0 0.0

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop LT Inside Lane (P_L) 0.00 0.00 0.00 0.46 1.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 0 0 0 217 493 0 0 0

V/C Ratio (X) 0.00 0.00 0.00 0.78 0.28 0.00 0.00 0.00

Avail Cap (c_a), veh/h 0 0 0 727 933 0 0 0

Upstream Filter (I) 0.00 0.00 0.00 1.00 1.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 0.0 0.0 17.1 6.7 0.0 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.0 0.0 2.3 0.1 0.0 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 0.0 0.0 19.4 6.8 0.0 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 1.3 0.4 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 0.00 0.00 1.80 1.80 1.00 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 0.0 0.0 2.7 0.7 0.0 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.05 0.23 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 0 4 0 6 0 0

Lane Assignment T T

Lanes in Grp 0 2 0 0 0 1 0 0

Grp Vol (v), veh/h 0 522 0 0 0 264 0 0

Grp Sat Flow (s), veh/h/ln 0 1657 0 0 0 1657 0 0

Q Serve Time (g_s), s 0.0 3.2 0.0 0.0 0.0 5.0 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 3.2 0.0 0.0 0.0 5.0 0.0 0.0

Lane Grp Cap (c), veh/h 0 1952 0 0 0 600 0 0

V/C Ratio (X) 0.00 0.27 0.00 0.00 0.00 0.44 0.00 0.00

Avail Cap (c_a), veh/h 0 3914 0 0 0 1117 0 0

Upstream Filter (I) 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 4.1 0.0 0.0 0.0 10.0 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 4.2 0.0 0.0 0.0 10.2 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 0.4 0.0 0.0 0.0 1.3 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.80 0.00 1.00 0.00 1.80 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 0.8 0.0 0.0 0.0 2.3 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.01 0.00 0.00 0.00 0.38 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 0 14 0 16 0 0

Lane Assignment T+R

Lanes in Grp 0 0 0 0 0 1 0 0

Grp Vol (v), veh/h 0 0 0 0 0 258 0 0

Grp Sat Flow (s), veh/h/ln 0 0 0 0 0 1582 0 0

Q Serve Time (g_s), s 0.0 0.0 0.0 0.0 0.0 5.1 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 0.0 0.0 5.1 0.0 0.0

Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop RT Outside Lane (P_R) 0.00 0.00 0.00 0.53 0.00 0.57 0.00 0.00

Lane Grp Cap (c), veh/h 0 0 0 0 0 573 0 0

V/C Ratio (X) 0.00 0.00 0.00 0.00 0.00 0.45 0.00 0.00

Avail Cap (c_a), veh/h 0 0 0 0 0 1066 0 0

Upstream Filter (I) 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 0.0 0.0 0.0 0.0 10.1 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 10.3 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.80 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 0.0 0.0 0.0 0.0 2.3 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.00 0.00 0.37 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 8.7

HCM 6th LOS A

Notes

User approved volume balancing among the lanes for turning movement.
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Intersection

Int Delay, s/veh 2.6

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 490 45 30 400 65 70

Future Vol, veh/h 490 45 30 400 65 70

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - 150 - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 88 88 88 88 88 88

Heavy Vehicles, % 4 2 2 4 2 2

Mvmt Flow 557 51 34 455 74 80

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 608 0 879 304

          Stage 1 - - - - 583 -

          Stage 2 - - - - 296 -

Critical Hdwy - - 4.14 - 6.84 6.94

Critical Hdwy Stg 1 - - - - 5.84 -

Critical Hdwy Stg 2 - - - - 5.84 -

Follow-up Hdwy - - 2.22 - 3.52 3.32

Pot Cap-1 Maneuver - - 966 - 287 692

          Stage 1 - - - - 521 -

          Stage 2 - - - - 729 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 966 - 277 692

Mov Cap-2 Maneuver - - - - 277 -

          Stage 1 - - - - 521 -

          Stage 2 - - - - 703 -

 

Approach EB WB NB

HCM Control Delay, s 0 0.6 19.4

HCM LOS C

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 402 - - 966 -

HCM Lane V/C Ratio 0.382 - - 0.035 -

HCM Control Delay (s) 19.4 - - 8.9 -

HCM Lane LOS C - - A -

HCM 95th %tile Q(veh) 1.8 - - 0.1 -
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Intersection

Int Delay, s/veh 0.3

Movement EBL EBT WBT WBR SWL SWR

Lane Configurations

Traffic Vol, veh/h 5 390 535 5 5 15

Future Vol, veh/h 5 390 535 5 5 15

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length 100 - - - 0 -

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 86 86 86 86 86 86

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 6 453 622 6 6 17

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 628 0 - 0 864 314

          Stage 1 - - - - 625 -

          Stage 2 - - - - 239 -

Critical Hdwy 4.14 - - - 6.84 6.94

Critical Hdwy Stg 1 - - - - 5.84 -

Critical Hdwy Stg 2 - - - - 5.84 -

Follow-up Hdwy 2.22 - - - 3.52 3.32

Pot Cap-1 Maneuver 950 - - - 293 682

          Stage 1 - - - - 496 -

          Stage 2 - - - - 778 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 950 - - - 291 682

Mov Cap-2 Maneuver - - - - 396 -

          Stage 1 - - - - 493 -

          Stage 2 - - - - 778 -

 

Approach EB WB SW

HCM Control Delay, s 0.1 0 11.5

HCM LOS B

 

Minor Lane/Major Mvmt EBL EBT WBT WBRSWLn1

Capacity (veh/h) 950 - - - 578

HCM Lane V/C Ratio 0.006 - - - 0.04

HCM Control Delay (s) 8.8 - - - 11.5

HCM Lane LOS A - - - B

HCM 95th %tile Q(veh) 0 - - - 0.1
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (veh/h) 355 425 50 40 205 95 15 125 55 70 200 270

Future Volume (veh/h) 355 425 50 40 205 95 15 125 55 70 200 270

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1589 1688 1772 1688 1744 1407 1772 1772 1660 1589 1772 1730

Adj Flow Rate, veh/h 423 506 60 48 244 113 18 149 65 83 238 0

Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84

Percent Heavy Veh, % 15 8 2 8 4 28 2 2 10 15 2 5

Cap, veh/h 989 945 112 419 1691 609 365 468 195 354 681

Arrive On Green 0.33 0.33 0.33 0.04 0.51 0.51 0.20 0.20 0.20 0.20 0.20 0.00

Sat Flow, veh/h 1783 2888 341 1607 3313 1192 1142 2315 966 1047 3367 1466

Grp Volume(v), veh/h 423 280 286 48 244 113 18 106 108 83 238 0

Grp Sat Flow(s),veh/h/ln 891 1603 1626 1607 1657 1192 1142 1683 1598 1047 1683 1466

Q Serve(g_s), s 7.4 5.1 5.1 0.6 1.4 1.8 0.5 1.9 2.0 2.6 2.2 0.0

Cycle Q Clear(g_c), s 7.4 5.1 5.1 0.6 1.4 1.8 2.6 1.9 2.0 4.7 2.2 0.0

Prop In Lane 1.00 0.21 1.00 1.00 1.00 0.60 1.00 1.00

Lane Grp Cap(c), veh/h 989 525 532 419 1691 609 365 341 323 354 681

V/C Ratio(X) 0.43 0.53 0.54 0.11 0.14 0.19 0.05 0.31 0.33 0.23 0.35

Avail Cap(c_a), veh/h 2213 1625 1649 532 4199 1511 931 1176 1116 874 2351

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 10.5 9.7 9.8 6.8 4.6 4.7 13.3 12.1 12.1 14.1 12.2 0.0

Incr Delay (d2), s/veh 0.1 0.3 0.3 0.0 0.0 0.1 0.0 0.2 0.2 0.1 0.1 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln 1.7 2.1 2.1 0.2 0.4 0.3 0.2 1.0 1.0 0.8 1.1 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 10.6 10.1 10.1 6.8 4.6 4.8 13.3 12.3 12.3 14.2 12.3 0.0

LnGrp LOS B B B A A A B B B B B

Approach Vol, veh/h 989 405 232 321 A

Approach Delay, s/veh 10.3 4.9 12.4 12.8

Approach LOS B A B B

Timer - Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 23.1 12.4 6.5 16.6 12.4

Change Period (Y+Rc), s 5.0 5.2 5.0 5.0 5.2

Max Green Setting (Gmax), s 45.0 24.8 4.0 36.0 24.8

Max Q Clear Time (g_c+I1), s 3.8 4.6 2.6 9.4 6.7

Green Ext Time (p_c), s 0.6 0.4 0.0 2.2 0.6

Intersection Summary

HCM 6th Ctrl Delay 9.8

HCM 6th LOS A

Notes

Unsignalized Delay for [SWR] is excluded from calculations of the approach delay and intersection delay.
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (veh/h) 355 425 50 40 205 95 15 125 55 70 200 270

Future Volume (veh/h) 355 425 50 40 205 95 15 125 55 70 200 270

Number 1 6 16 5 2 12 7 4 14 3 8 18

Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1589 1688 1772 1688 1744 1407 1772 1772 1660 1589 1772 1730

Adj Flow Rate, veh/h 423 506 60 48 244 113 18 149 65 83 238 0

Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84

Percent Heavy Veh, % 15 8 2 8 4 28 2 2 10 15 2 5

Opposing Right Turn Influence Yes Yes Yes Yes

Cap, veh/h 989 945 112 419 1691 609 365 468 195 354 681

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Prop Arrive On Green 0.33 0.33 0.33 0.04 0.51 0.51 0.20 0.20 0.20 0.20 0.20 0.00

Unsig. Movement Delay

Ln Grp Delay, s/veh 10.6 10.1 10.1 6.8 4.6 4.8 13.3 12.3 12.3 14.2 12.3 0.0

Ln Grp LOS B B B A A A B B B B B

Approach Vol, veh/h 989 405 232 321

Approach Delay, s/veh 10.3 4.9 12.4 12.8

Approach LOS B A B B

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Case No 3.0 6.0 1.2 6.3 5.0

Phs Duration (G+Y+Rc), s 23.1 12.4 6.5 16.6 12.4

Change Period (Y+Rc), s 5.0 5.2 5.0 5.0 5.2

Max Green (Gmax), s 45.0 24.8 4.0 36.0 24.8

Max Allow Headway (MAH), s 2.7 3.0 1.8 3.1 2.9

Max Q Clear (g_c+l1), s 3.8 4.6 2.6 9.4 6.7

Green Ext Time (g_e), s 0.6 0.4 0.0 2.2 0.6

Prob of Phs Call (p_c) 1.00 1.00 0.38 1.00 1.00

Prob of Max Out (p_x) 0.00 0.00 1.00 0.00 0.00

Left-Turn Movement Data

Assigned Mvmt 7 5 1 3

Mvmt Sat Flow, veh/h 1142 1607 1783 1047

Through Movement Data

Assigned Mvmt 2 4 6 8

Mvmt Sat Flow, veh/h 3313 2315 2888 3367

Right-Turn Movement Data

Assigned Mvmt 12 14 16 18

Mvmt Sat Flow, veh/h 1192 966 341 1466

Left Lane Group Data

Assigned Mvmt 0 0 0 7 5 1 0 3

Lane Assignment LL (Pr/Pm) L L
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Lanes in Grp 0 0 0 1 1 2 0 1

Grp Vol (v), veh/h 0 0 0 18 48 423 0 83

Grp Sat Flow (s), veh/h/ln 0 0 0 1142 1607 891 0 1047

Q Serve Time (g_s), s 0.0 0.0 0.0 0.5 0.6 7.4 0.0 2.6

Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 2.6 0.6 7.4 0.0 4.7

Perm LT Sat Flow (s_l), veh/h/ln 0 0 0 1142 805 891 0 1047

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0

Perm LT Eff Green (g_p), s 0.0 0.0 0.0 7.2 13.6 11.6 0.0 7.2

Perm LT Serve Time (g_u), s 0.0 0.0 0.0 5.0 6.5 11.6 0.0 5.1

Perm LT Q Serve Time (g_ps), s 0.0 0.0 0.0 0.5 0.5 7.4 0.0 2.6

Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop LT Inside Lane (P_L) 0.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00

Lane Grp Cap (c), veh/h 0 0 0 365 419 989 0 354

V/C Ratio (X) 0.00 0.00 0.00 0.05 0.11 0.43 0.00 0.23

Avail Cap (c_a), veh/h 0 0 0 931 532 2213 0 874

Upstream Filter (I) 0.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00

Uniform Delay (d1), s/veh 0.0 0.0 0.0 13.3 6.8 10.5 0.0 14.1

Incr Delay (d2), s/veh 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 0.0 0.0 13.3 6.8 10.6 0.0 14.2

1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 0.1 0.1 0.9 0.0 0.5

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 0.00 0.00 1.80 1.80 1.80 0.00 1.80

%ile Back of Q (95%), veh/ln 0.0 0.0 0.0 0.2 0.2 1.7 0.0 0.8

%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.02 0.02 0.15 0.00 0.12

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 0 4 0 6 0 8

Lane Assignment T T T T

Lanes in Grp 0 2 0 1 0 1 0 2

Grp Vol (v), veh/h 0 244 0 106 0 280 0 238

Grp Sat Flow (s), veh/h/ln 0 1657 0 1683 0 1603 0 1683

Q Serve Time (g_s), s 0.0 1.4 0.0 1.9 0.0 5.1 0.0 2.2

Cycle Q Clear Time (g_c), s 0.0 1.4 0.0 1.9 0.0 5.1 0.0 2.2

Lane Grp Cap (c), veh/h 0 1691 0 341 0 525 0 681

V/C Ratio (X) 0.00 0.14 0.00 0.31 0.00 0.53 0.00 0.35

Avail Cap (c_a), veh/h 0 4199 0 1176 0 1625 0 2351

Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00

Uniform Delay (d1), s/veh 0.0 4.6 0.0 12.1 0.0 9.7 0.0 12.2

Incr Delay (d2), s/veh 0.0 0.0 0.0 0.2 0.0 0.3 0.0 0.1

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 4.6 0.0 12.3 0.0 10.1 0.0 12.3

1st-Term Q (Q1), veh/ln 0.0 0.2 0.0 0.5 0.0 1.1 0.0 0.6

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.80 0.00 1.80 0.00 1.80 0.00 1.80

%ile Back of Q (95%), veh/ln 0.0 0.4 0.0 1.0 0.0 2.1 0.0 1.1

%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.02

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 0 14 0 16 0 18

Lane Assignment R T+R T+R R

Lanes in Grp 0 1 0 1 0 1 0 1

Grp Vol (v), veh/h 0 113 0 108 0 286 0 0

Grp Sat Flow (s), veh/h/ln 0 1192 0 1598 0 1626 0 1466

Q Serve Time (g_s), s 0.0 1.8 0.0 2.0 0.0 5.1 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 1.8 0.0 2.0 0.0 5.1 0.0 0.0

Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop RT Outside Lane (P_R) 0.00 1.00 0.00 0.60 0.00 0.21 0.00 1.00

Lane Grp Cap (c), veh/h 0 609 0 323 0 532 0 297

V/C Ratio (X) 0.00 0.19 0.00 0.33 0.00 0.54 0.00 0.00

Avail Cap (c_a), veh/h 0 1511 0 1116 0 1649 0 1024

Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 4.7 0.0 12.1 0.0 9.8 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.1 0.0 0.2 0.0 0.3 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 4.8 0.0 12.3 0.0 10.1 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 0.2 0.0 0.5 0.0 1.1 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.80 0.00 1.80 0.00 1.80 0.00 1.00

%ile Back of Q (95%), veh/ln 0.0 0.3 0.0 1.0 0.0 2.1 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.05 0.00 0.01 0.00 0.01 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 9.8

HCM 6th LOS A

Notes

Unsignalized Delay for [SWR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 550 65 225 385 45 145

Future Volume (veh/h) 550 65 225 385 45 145

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1772 1772 1688 1744 1646 1744

Adj Flow Rate, veh/h 655 77 268 458 54 173

Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84

Percent Heavy Veh, % 2 2 8 4 11 4

Cap, veh/h 1935 227 576 2566 188 292

Arrive On Green 0.64 0.64 0.10 1.00 0.12 0.12

Sat Flow, veh/h 3123 356 1607 3400 1567 1478

Grp Volume(v), veh/h 363 369 268 458 54 173

Grp Sat Flow(s),veh/h/ln1683 1708 1607 1657 1567 1478

Q Serve(g_s), s 9.0 9.0 4.9 0.0 2.8 9.6

Cycle Q Clear(g_c), s 9.0 9.0 4.9 0.0 2.8 9.6

Prop In Lane 0.21 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 1073 1089 576 2566 188 292

V/C Ratio(X) 0.34 0.34 0.47 0.18 0.29 0.59

Avail Cap(c_a), veh/h 1073 1089 910 2566 188 292

HCM Platoon Ratio 1.00 1.00 1.33 1.33 1.00 1.00

Upstream Filter(I) 1.00 1.00 0.97 0.97 1.00 1.00

Uniform Delay (d), s/veh 7.5 7.5 4.7 0.0 36.1 32.8

Incr Delay (d2), s/veh 0.9 0.8 0.2 0.1 0.3 2.2

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln5.2 5.3 1.8 0.1 2.0 6.4

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 8.4 8.4 4.9 0.1 36.4 35.0

LnGrp LOS A A A A D C

Approach Vol, veh/h 732 726 227

Approach Delay, s/veh 8.4 1.9 35.3

Approach LOS A A D

Timer - Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s12.3 62.7 75.0 15.0

Change Period (Y+Rc), s 5.3 5.3 5.3 4.2

Max Green Setting (Gmax), s25.7 38.7 69.7 10.8

Max Q Clear Time (g_c+I1), s6.9 11.0 2.0 11.6

Green Ext Time (p_c), s 0.1 1.4 1.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 9.2

HCM 6th LOS A
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 550 65 225 385 45 145

Future Volume (veh/h) 550 65 225 385 45 145

Number 2 12 1 6 3 18

Initial Q, veh 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1772 1772 1688 1744 1646 1744

Adj Flow Rate, veh/h 655 77 268 458 54 173

Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84

Percent Heavy Veh, % 2 2 8 4 11 4

Opposing Right Turn Influence Yes Yes

Cap, veh/h 1935 227 576 2566 188 292

HCM Platoon Ratio 1.00 1.00 1.33 1.33 1.00 1.00

Prop Arrive On Green 0.64 0.64 0.10 1.00 0.12 0.12

Unsig. Movement Delay

Ln Grp Delay, s/veh 8.4 8.4 4.9 0.1 36.4 35.0

Ln Grp LOS A A A A D C

Approach Vol, veh/h 732 726 227

Approach Delay, s/veh 8.4 1.9 35.3

Approach LOS A A D

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 1 2 8 6

Case No 1.2 8.0 9.0 4.0

Phs Duration (G+Y+Rc), s 12.3 62.7 15.0 75.0

Change Period (Y+Rc), s 5.3 5.3 4.2 5.3

Max Green (Gmax), s 25.7 38.7 10.8 69.7

Max Allow Headway (MAH), s 1.8 3.0 2.0 3.0

Max Q Clear (g_c+l1), s 6.9 11.0 11.6 2.0

Green Ext Time (g_e), s 0.1 1.4 0.0 1.0

Prob of Phs Call (p_c) 1.00 1.00 1.00 1.00

Prob of Max Out (p_x) 0.00 0.00 1.00 0.00

Left-Turn Movement Data

Assigned Mvmt 1 5 3

Mvmt Sat Flow, veh/h 1607 0 1567

Through Movement Data

Assigned Mvmt 2 8 6

Mvmt Sat Flow, veh/h 3123 0 3400

Right-Turn Movement Data

Assigned Mvmt 12 18 16

Mvmt Sat Flow, veh/h 356 1478 0

Left Lane Group Data

Assigned Mvmt 1 5 3 0 0 0 0 0

Lane Assignment L (Pr/Pm) L
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Lanes in Grp 1 0 1 0 0 0 0 0

Grp Vol (v), veh/h 268 0 54 0 0 0 0 0

Grp Sat Flow (s), veh/h/ln 1607 0 1567 0 0 0 0 0

Q Serve Time (g_s), s 4.9 0.0 2.8 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 4.9 0.0 2.8 0.0 0.0 0.0 0.0 0.0

Perm LT Sat Flow (s_l), veh/h/ln 690 0 1567 0 0 0 0 0

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0

Perm LT Eff Green (g_p), s 59.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Perm LT Serve Time (g_u), s 48.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Perm LT Q Serve Time (g_ps), s 6.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time to First Blk (g_f), s 0.0 57.4 0.0 0.0 0.0 0.0 0.0 0.0

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop LT Inside Lane (P_L) 1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 576 0 188 0 0 0 0 0

V/C Ratio (X) 0.47 0.00 0.29 0.00 0.00 0.00 0.00 0.00

Avail Cap (c_a), veh/h 910 0 188 0 0 0 0 0

Upstream Filter (I) 0.97 0.00 1.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 4.7 0.0 36.1 0.0 0.0 0.0 0.0 0.0

Incr Delay (d2), s/veh 0.2 0.0 0.3 0.0 0.0 0.0 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 4.9 0.0 36.4 0.0 0.0 0.0 0.0 0.0

1st-Term Q (Q1), veh/ln 1.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 1.80 1.00 1.80 0.00 0.00 0.00 0.00 0.00

%ile Back of Q (95%), veh/ln 1.8 0.0 2.0 0.0 0.0 0.0 0.0 0.0

%ile Storage Ratio (RQ%) 0.33 0.00 1.06 0.00 0.00 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 8 0 0 6 0 0

Lane Assignment T T

Lanes in Grp 0 1 0 0 0 2 0 0

Grp Vol (v), veh/h 0 363 0 0 0 458 0 0

Grp Sat Flow (s), veh/h/ln 0 1683 0 0 0 1657 0 0

Q Serve Time (g_s), s 0.0 9.0 0.0 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 9.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane Grp Cap (c), veh/h 0 1073 0 0 0 2566 0 0

V/C Ratio (X) 0.00 0.34 0.00 0.00 0.00 0.18 0.00 0.00

Avail Cap (c_a), veh/h 0 1073 0 0 0 2566 0 0

Upstream Filter (I) 0.00 1.00 0.00 0.00 0.00 0.97 0.00 0.00

Uniform Delay (d1), s/veh 0.0 7.5 0.0 0.0 0.0 0.0 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.9 0.0 0.0 0.0 0.1 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 8.4 0.0 0.0 0.0 0.1 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 2.7 0.0 0.0 0.0 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.3 0.0 0.0 0.0 0.1 0.0 0.0



HCM 6th Signalized Intersection Capacity Analysis

9: Poison Spider Road & US Hwy 20-26 02/27/2023

2023 Existing PM Western Gateway Corridor Study 9:40 pm 02/13/2023 2023 Existing Synchro 11 Report

HDR Page 12

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.80 1.00 0.00 0.00 1.80 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 5.2 0.0 0.0 0.0 0.1 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 1.85 0.00 0.00 0.00 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 18 0 0 16 0 0

Lane Assignment T+R R

Lanes in Grp 0 1 1 0 0 0 0 0

Grp Vol (v), veh/h 0 369 173 0 0 0 0 0

Grp Sat Flow (s), veh/h/ln 0 1708 1478 0 0 0 0 0

Q Serve Time (g_s), s 0.0 9.0 9.6 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 9.0 9.6 0.0 0.0 0.0 0.0 0.0

Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 1477.8 0.0 0.0 0.0 0.0 0.0

Prot RT Eff Green (g_R), s 0.0 0.0 7.0 0.0 0.0 0.0 0.0 0.0

Prop RT Outside Lane (P_R) 0.00 0.21 1.00 0.00 0.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 0 1089 292 0 0 0 0 0

V/C Ratio (X) 0.00 0.34 0.59 0.00 0.00 0.00 0.00 0.00

Avail Cap (c_a), veh/h 0 1089 292 0 0 0 0 0

Upstream Filter (I) 0.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 7.5 32.8 0.0 0.0 0.0 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.8 2.2 0.0 0.0 0.0 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 8.4 35.0 0.0 0.0 0.0 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 2.7 3.4 0.0 0.0 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.3 0.2 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.80 1.80 0.00 0.00 1.00 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 5.3 6.4 0.0 0.0 0.0 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 1.87 0.12 0.00 0.00 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 9.2

HCM 6th LOS A
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 10 355 330 250 365 60 170 40 135 40 30 10

Future Volume (veh/h) 10 355 330 250 365 60 170 40 135 40 30 10

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1716 1772 1730 1772 1758 1772 1772 1786

Adj Flow Rate, veh/h 11 408 379 287 420 69 195 46 155 46 34 11

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87

Percent Heavy Veh, % 2 2 2 2 6 2 5 2 3 2 2 1

Cap, veh/h 614 1983 951 993 1977 323 391 320 352 151 106 34

Arrive On Green 0.19 0.19 0.19 0.06 0.70 0.70 0.04 0.18 0.18 0.08 0.08 0.08

Sat Flow, veh/h 907 3367 1502 3274 2806 458 3196 1772 1490 1181 1282 415

Grp Volume(v), veh/h 11 408 379 287 243 246 195 46 155 46 0 45

Grp Sat Flow(s),veh/h/ln 907 1683 1502 1637 1630 1633 1598 1772 1490 1181 0 1697

Q Serve(g_s), s 0.9 9.2 10.1 2.9 4.7 4.7 0.0 2.0 8.0 3.4 0.0 2.2

Cycle Q Clear(g_c), s 0.9 9.2 10.1 2.9 4.7 4.7 0.0 2.0 8.0 5.4 0.0 2.2

Prop In Lane 1.00 1.00 1.00 0.28 1.00 1.00 1.00 0.24

Lane Grp Cap(c), veh/h 614 1983 951 993 1149 1151 391 320 352 151 0 140

V/C Ratio(X) 0.02 0.21 0.40 0.29 0.21 0.21 0.50 0.14 0.44 0.30 0.00 0.32

Avail Cap(c_a), veh/h 614 1983 951 1232 1149 1151 1035 730 697 187 0 190

HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.95 0.95 0.95 0.59 0.59 0.59 1.00 1.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 15.3 18.6 7.6 6.4 4.6 4.6 40.4 31.0 29.3 41.3 0.0 38.9

Incr Delay (d2), s/veh 0.1 0.2 1.2 0.0 0.2 0.3 0.4 0.1 0.3 0.4 0.0 0.5

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln0.3 6.6 6.6 1.4 2.2 2.2 3.7 1.5 5.1 1.8 0.0 1.7

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 15.3 18.8 8.8 6.4 4.9 4.9 40.7 31.1 29.6 41.7 0.0 39.4

LnGrp LOS B B A A A A D C C D A D

Approach Vol, veh/h 798 776 396 91

Approach Delay, s/veh 14.0 5.4 35.3 40.6

Approach LOS B A D D

Timer - Assigned Phs 1 2 3 4 6 8

Phs Duration (G+Y+Rc), s10.4 58.4 8.9 12.3 68.8 21.2

Change Period (Y+Rc), s 5.4 5.4 * 4.9 * 4.9 5.4 * 4.9

Max Green Setting (Gmax), s11.6 25.6 * 22 * 10 42.6 * 37

Max Q Clear Time (g_c+I1), s4.9 12.1 2.0 7.4 6.7 10.0

Green Ext Time (p_c), s 0.1 1.0 0.1 0.0 0.9 0.2

Intersection Summary

HCM 6th Ctrl Delay 16.0

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 10 355 330 250 365 60 170 40 135 40 30 10

Future Volume (veh/h) 10 355 330 250 365 60 170 40 135 40 30 10

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1716 1772 1730 1772 1758 1772 1772 1786

Adj Flow Rate, veh/h 11 408 379 287 420 69 195 46 155 46 34 11

Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87

Percent Heavy Veh, % 2 2 2 2 6 2 5 2 3 2 2 1

Opposing Right Turn Influence Yes Yes Yes Yes

Cap, veh/h 614 1983 951 993 1977 323 391 320 352 151 106 34

HCM Platoon Ratio 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Prop Arrive On Green 0.19 0.19 0.19 0.06 0.70 0.70 0.04 0.18 0.18 0.08 0.08 0.08

Unsig. Movement Delay

Ln Grp Delay, s/veh 15.3 18.8 8.8 6.4 4.9 4.9 40.7 31.1 29.6 41.7 0.0 39.4

Ln Grp LOS B B A A A A D C C D A D

Approach Vol, veh/h 798 776 396 91

Approach Delay, s/veh 14.0 5.4 35.3 40.6

Approach LOS B A D D

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 3 6 8

Case No 1.2 5.3 6.4 1.4 4.0 3.0

Phs Duration (G+Y+Rc), s 10.4 58.4 12.3 8.9 68.8 21.2

Change Period (Y+Rc), s 5.4 5.4 * 4.9 * 4.9 5.4 * 4.9

Max Green (Gmax), s 11.6 25.6 * 10 * 22 42.6 * 37

Max Allow Headway (MAH), s 1.7 2.5 2.9 1.8 3.1 2.3

Max Q Clear (g_c+l1), s 4.9 12.1 7.4 2.0 6.7 10.0

Green Ext Time (g_e), s 0.1 1.0 0.0 0.1 0.9 0.2

Prob of Phs Call (p_c) 1.00 1.00 1.00 0.99 1.00 1.00

Prob of Max Out (p_x) 0.00 0.00 1.00 0.00 0.00 0.00

Left-Turn Movement Data

Assigned Mvmt 1 5 7 3

Mvmt Sat Flow, veh/h 3274 907 1181 3196

Through Movement Data

Assigned Mvmt 2 4 6 8

Mvmt Sat Flow, veh/h 3367 1282 2806 1772

Right-Turn Movement Data

Assigned Mvmt 12 14 16 18

Mvmt Sat Flow, veh/h 1502 415 458 1490

Left Lane Group Data

Assigned Mvmt 1 5 7 3 0 0 0 0

Lane Assignment L (Pr/Pm) L LL (Pr/Pm)
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Lanes in Grp 2 1 1 2 0 0 0 0

Grp Vol (v), veh/h 287 11 46 195 0 0 0 0

Grp Sat Flow (s), veh/h/ln 1637 907 1181 1598 0 0 0 0

Q Serve Time (g_s), s 2.9 0.9 3.4 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 2.9 0.9 5.4 0.0 0.0 0.0 0.0 0.0

Perm LT Sat Flow (s_l), veh/h/ln 667 907 1181 1289 0 0 0 0

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0

Perm LT Eff Green (g_p), s 55.0 53.0 7.4 5.4 0.0 0.0 0.0 0.0

Perm LT Serve Time (g_u), s 43.9 53.0 5.4 3.2 0.0 0.0 0.0 0.0

Perm LT Q Serve Time (g_ps), s 3.1 0.9 3.4 3.2 0.0 0.0 0.0 0.0

Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop LT Inside Lane (P_L) 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 993 614 151 391 0 0 0 0

V/C Ratio (X) 0.29 0.02 0.30 0.50 0.00 0.00 0.00 0.00

Avail Cap (c_a), veh/h 1232 614 187 1035 0 0 0 0

Upstream Filter (I) 0.59 0.95 1.00 1.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 6.4 15.3 41.3 40.4 0.0 0.0 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.1 0.4 0.4 0.0 0.0 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 6.4 15.3 41.7 40.7 0.0 0.0 0.0 0.0

1st-Term Q (Q1), veh/ln 0.8 0.2 1.0 2.1 0.0 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 1.80 1.80 1.80 1.80 0.00 0.00 0.00 0.00

%ile Back of Q (95%), veh/ln 1.4 0.3 1.8 3.7 0.0 0.0 0.0 0.0

%ile Storage Ratio (RQ%) 0.13 0.05 0.46 0.37 0.00 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 4 0 0 6 0 8

Lane Assignment T T T

Lanes in Grp 0 2 0 0 0 1 0 1

Grp Vol (v), veh/h 0 408 0 0 0 243 0 46

Grp Sat Flow (s), veh/h/ln 0 1683 0 0 0 1630 0 1772

Q Serve Time (g_s), s 0.0 9.2 0.0 0.0 0.0 4.7 0.0 2.0

Cycle Q Clear Time (g_c), s 0.0 9.2 0.0 0.0 0.0 4.7 0.0 2.0

Lane Grp Cap (c), veh/h 0 1983 0 0 0 1149 0 320

V/C Ratio (X) 0.00 0.21 0.00 0.00 0.00 0.21 0.00 0.14

Avail Cap (c_a), veh/h 0 1983 0 0 0 1149 0 730

Upstream Filter (I) 0.00 0.95 0.00 0.00 0.00 0.59 0.00 1.00

Uniform Delay (d1), s/veh 0.0 18.6 0.0 0.0 0.0 4.6 0.0 31.0

Incr Delay (d2), s/veh 0.0 0.2 0.0 0.0 0.0 0.2 0.0 0.1

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 18.8 0.0 0.0 0.0 4.9 0.0 31.1

1st-Term Q (Q1), veh/ln 0.0 3.6 0.0 0.0 0.0 1.1 0.0 0.8

2nd-Term Q (Q2), veh/ln 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.80 1.00 0.00 0.00 1.80 0.00 1.80

%ile Back of Q (95%), veh/ln 0.0 6.6 0.0 0.0 0.0 2.2 0.0 1.5

%ile Storage Ratio (RQ%) 0.00 0.08 0.00 0.00 0.00 0.02 0.00 0.02

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 14 0 0 16 0 18

Lane Assignment R T+R T+R R

Lanes in Grp 0 1 1 0 0 1 0 1

Grp Vol (v), veh/h 0 379 45 0 0 246 0 155

Grp Sat Flow (s), veh/h/ln 0 1502 1697 0 0 1633 0 1490

Q Serve Time (g_s), s 0.0 10.1 2.2 0.0 0.0 4.7 0.0 8.0

Cycle Q Clear Time (g_c), s 0.0 10.1 2.2 0.0 0.0 4.7 0.0 8.0

Prot RT Sat Flow (s_R), veh/h/ln 0.0 1501.6 0.0 0.0 0.0 0.0 0.0 1489.7

Prot RT Eff Green (g_R), s 0.0 4.0 0.0 0.0 0.0 0.0 0.0 5.0

Prop RT Outside Lane (P_R) 0.00 1.00 0.24 0.00 0.00 0.28 0.00 1.00

Lane Grp Cap (c), veh/h 0 951 140 0 0 1151 0 352

V/C Ratio (X) 0.00 0.40 0.32 0.00 0.00 0.21 0.00 0.44

Avail Cap (c_a), veh/h 0 951 190 0 0 1151 0 697

Upstream Filter (I) 0.00 0.95 1.00 0.00 0.00 0.59 0.00 1.00

Uniform Delay (d1), s/veh 0.0 7.6 38.9 0.0 0.0 4.6 0.0 29.3

Incr Delay (d2), s/veh 0.0 1.2 0.5 0.0 0.0 0.3 0.0 0.3

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 8.8 39.4 0.0 0.0 4.9 0.0 29.6

1st-Term Q (Q1), veh/ln 0.0 3.3 0.9 0.0 0.0 1.2 0.0 2.8

2nd-Term Q (Q2), veh/ln 0.0 0.3 0.0 0.0 0.0 0.1 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.80 1.80 0.00 0.00 1.80 0.00 1.80

%ile Back of Q (95%), veh/ln 0.0 6.6 1.7 0.0 0.0 2.2 0.0 5.1

%ile Storage Ratio (RQ%) 0.00 1.11 0.04 0.00 0.00 0.02 0.00 0.07

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 16.0

HCM 6th LOS B

Notes

* HCM 6th Edition computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 145 385 505 80 200 170

Future Volume (veh/h) 145 385 505 80 200 170

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1603 1744 1730 1646 1744 1702

Adj Flow Rate, veh/h 173 458 601 95 238 202

Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84

Percent Heavy Veh, % 14 4 5 11 4 7

Cap, veh/h 344 1622 780 123 263 223

Arrive On Green 0.10 0.49 0.27 0.27 0.31 0.31

Sat Flow, veh/h 1527 3400 2930 449 848 720

Grp Volume(v), veh/h 173 458 347 349 441 0

Grp Sat Flow(s),veh/h/ln1527 1657 1643 1649 1572 0

Q Serve(g_s), s 4.1 4.5 10.6 10.7 14.7 0.0

Cycle Q Clear(g_c), s 4.1 4.5 10.6 10.7 14.7 0.0

Prop In Lane 1.00 0.27 0.54 0.46

Lane Grp Cap(c), veh/h 344 1622 451 452 486 0

V/C Ratio(X) 0.50 0.28 0.77 0.77 0.91 0.00

Avail Cap(c_a), veh/h 464 2477 745 748 807 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 12.5 8.3 18.3 18.3 18.1 0.0

Incr Delay (d2), s/veh 0.4 0.0 1.1 1.1 5.3 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln2.0 2.1 6.3 6.4 9.2 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 13.0 8.3 19.3 19.4 23.4 0.0

LnGrp LOS B A B B C A

Approach Vol, veh/h 631 696 441

Approach Delay, s/veh 9.6 19.3 23.4

Approach LOS A B C

Timer - Assigned Phs 2 4 5 6

Phs Duration (G+Y+Rc), s 32.9 21.8 11.8 21.1

Change Period (Y+Rc), s 6.1 4.9 6.1 6.1

Max Green Setting (Gmax), s 40.9 28.1 10.0 24.8

Max Q Clear Time (g_c+I1), s 6.5 16.7 6.1 12.7

Green Ext Time (p_c), s 1.0 0.2 0.0 1.2

Intersection Summary

HCM 6th Ctrl Delay 16.9

HCM 6th LOS B

Notes

User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 145 385 505 80 200 170

Future Volume (veh/h) 145 385 505 80 200 170

Number 5 2 6 16 7 14

Initial Q, veh 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1603 1744 1730 1646 1744 1702

Adj Flow Rate, veh/h 173 458 601 95 238 202

Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84

Percent Heavy Veh, % 14 4 5 11 4 7

Opposing Right Turn Influence Yes Yes

Cap, veh/h 344 1622 780 123 263 223

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00

Prop Arrive On Green 0.10 0.49 0.27 0.27 0.31 0.31

Unsig. Movement Delay

Ln Grp Delay, s/veh 13.0 8.3 19.3 19.4 23.4 0.0

Ln Grp LOS B A B B C A

Approach Vol, veh/h 631 696 441

Approach Delay, s/veh 9.6 19.3 23.4

Approach LOS A B C

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6

Case No 4.0 12.0 1.2 8.0

Phs Duration (G+Y+Rc), s 32.9 21.8 11.8 21.1

Change Period (Y+Rc), s 6.1 4.9 6.1 6.1

Max Green (Gmax), s 40.9 28.1 10.0 24.8

Max Allow Headway (MAH), s 3.0 1.9 1.8 3.1

Max Q Clear (g_c+l1), s 6.5 16.7 6.1 12.7

Green Ext Time (g_e), s 1.0 0.2 0.0 1.2

Prob of Phs Call (p_c) 1.00 1.00 0.93 1.00

Prob of Max Out (p_x) 0.00 0.00 0.02 0.01

Left-Turn Movement Data

Assigned Mvmt 7 5 1

Mvmt Sat Flow, veh/h 848 1527 0

Through Movement Data

Assigned Mvmt 2 4 6

Mvmt Sat Flow, veh/h 3400 4 2930

Right-Turn Movement Data

Assigned Mvmt 12 14 16

Mvmt Sat Flow, veh/h 0 720 449

Left Lane Group Data

Assigned Mvmt 0 0 0 7 5 1 0 0

Lane Assignment L+T+RL (Pr/Pm)
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Lanes in Grp 0 0 0 1 1 0 0 0

Grp Vol (v), veh/h 0 0 0 441 173 0 0 0

Grp Sat Flow (s), veh/h/ln 0 0 0 1572 1527 0 0 0

Q Serve Time (g_s), s 0.0 0.0 0.0 14.7 4.1 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 14.7 4.1 0.0 0.0 0.0

Perm LT Sat Flow (s_l), veh/h/ln 0 0 0 0 678 0 0 0

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0

Perm LT Eff Green (g_p), s 0.0 0.0 0.0 0.0 17.0 0.0 0.0 0.0

Perm LT Serve Time (g_u), s 0.0 0.0 0.0 0.0 4.3 0.0 0.0 0.0

Perm LT Q Serve Time (g_ps), s 0.0 0.0 0.0 0.0 4.3 0.0 0.0 0.0

Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 15.0 0.0 0.0

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop LT Inside Lane (P_L) 0.00 0.00 0.00 0.54 1.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 0 0 0 486 344 0 0 0

V/C Ratio (X) 0.00 0.00 0.00 0.91 0.50 0.00 0.00 0.00

Avail Cap (c_a), veh/h 0 0 0 807 464 0 0 0

Upstream Filter (I) 0.00 0.00 0.00 1.00 1.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 0.0 0.0 18.1 12.5 0.0 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.0 0.0 5.3 0.4 0.0 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 0.0 0.0 23.4 13.0 0.0 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 4.7 1.1 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 0.00 0.00 1.71 1.80 1.00 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 0.0 0.0 9.2 2.0 0.0 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.18 0.66 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 0 4 0 6 0 0

Lane Assignment T T

Lanes in Grp 0 2 0 0 0 1 0 0

Grp Vol (v), veh/h 0 458 0 0 0 347 0 0

Grp Sat Flow (s), veh/h/ln 0 1657 0 0 0 1643 0 0

Q Serve Time (g_s), s 0.0 4.5 0.0 0.0 0.0 10.6 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 4.5 0.0 0.0 0.0 10.6 0.0 0.0

Lane Grp Cap (c), veh/h 0 1622 0 0 0 451 0 0

V/C Ratio (X) 0.00 0.28 0.00 0.00 0.00 0.77 0.00 0.00

Avail Cap (c_a), veh/h 0 2477 0 0 0 745 0 0

Upstream Filter (I) 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 8.3 0.0 0.0 0.0 18.3 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 8.3 0.0 0.0 0.0 19.3 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 1.2 0.0 0.0 0.0 3.4 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.80 0.00 1.00 0.00 1.80 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 2.1 0.0 0.0 0.0 6.3 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.02 0.00 0.00 0.00 1.05 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 0 14 0 16 0 0

Lane Assignment T+R

Lanes in Grp 0 0 0 0 0 1 0 0

Grp Vol (v), veh/h 0 0 0 0 0 349 0 0

Grp Sat Flow (s), veh/h/ln 0 0 0 0 0 1649 0 0

Q Serve Time (g_s), s 0.0 0.0 0.0 0.0 0.0 10.7 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 0.0 0.0 10.7 0.0 0.0

Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop RT Outside Lane (P_R) 0.00 0.00 0.00 0.46 0.00 0.27 0.00 0.00

Lane Grp Cap (c), veh/h 0 0 0 0 0 452 0 0

V/C Ratio (X) 0.00 0.00 0.00 0.00 0.00 0.77 0.00 0.00

Avail Cap (c_a), veh/h 0 0 0 0 0 748 0 0

Upstream Filter (I) 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 0.0 0.0 0.0 0.0 18.3 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 19.4 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 0.0 0.0 3.4 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.80 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 0.0 0.0 0.0 0.0 6.4 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.00 0.00 1.06 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 16.9

HCM 6th LOS B

Notes

User approved volume balancing among the lanes for turning movement.
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Intersection

Int Delay, s/veh 1.9

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 400 185 60 545 40 55

Future Vol, veh/h 400 185 60 545 40 55

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - 150 - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 86 86 86 86 86 86

Heavy Vehicles, % 4 2 2 5 2 2

Mvmt Flow 465 215 70 634 47 64

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 680 0 1030 340

          Stage 1 - - - - 573 -

          Stage 2 - - - - 457 -

Critical Hdwy - - 4.14 - 6.84 6.94

Critical Hdwy Stg 1 - - - - 5.84 -

Critical Hdwy Stg 2 - - - - 5.84 -

Follow-up Hdwy - - 2.22 - 3.52 3.32

Pot Cap-1 Maneuver - - 908 - 229 656

          Stage 1 - - - - 527 -

          Stage 2 - - - - 604 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 908 - 211 656

Mov Cap-2 Maneuver - - - - 211 -

          Stage 1 - - - - 527 -

          Stage 2 - - - - 557 -

 

Approach EB WB NB

HCM Control Delay, s 0 0.9 20.1

HCM LOS C

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 347 - - 908 -

HCM Lane V/C Ratio 0.318 - - 0.077 -

HCM Control Delay (s) 20.1 - - 9.3 -

HCM Lane LOS C - - A -

HCM 95th %tile Q(veh) 1.3 - - 0.2 -
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Intersection

Int Delay, s/veh 0.3

Movement EBL EBT WBT WBR SWL SWR

Lane Configurations

Traffic Vol, veh/h 15 605 415 15 10 10

Future Vol, veh/h 15 605 415 15 10 10

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length 100 - - - 0 -

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 82 82 82 82 82 82

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 18 738 506 18 12 12

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 524 0 - 0 920 262

          Stage 1 - - - - 515 -

          Stage 2 - - - - 405 -

Critical Hdwy 4.14 - - - 6.84 6.94

Critical Hdwy Stg 1 - - - - 5.84 -

Critical Hdwy Stg 2 - - - - 5.84 -

Follow-up Hdwy 2.22 - - - 3.52 3.32

Pot Cap-1 Maneuver 1039 - - - 270 737

          Stage 1 - - - - 565 -

          Stage 2 - - - - 642 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1039 - - - 265 737

Mov Cap-2 Maneuver - - - - 392 -

          Stage 1 - - - - 555 -

          Stage 2 - - - - 642 -

 

Approach EB WB SW

HCM Control Delay, s 0.2 0 12.4

HCM LOS B

 

Minor Lane/Major Mvmt EBL EBT WBT WBRSWLn1

Capacity (veh/h) 1039 - - - 512

HCM Lane V/C Ratio 0.018 - - - 0.048

HCM Control Delay (s) 8.5 - - - 12.4

HCM Lane LOS A - - - B

HCM 95th %tile Q(veh) 0.1 - - - 0.1
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Appendix C: Synchro Output (2050 No Build 
Conditions)
W Yellowstone Highway & West Belt Loop (WY Hwy 257) 
W Yellowstone Highway & Mountain View Drive
W Yellowstone Highway & Poison Spider Road
W Yellowstone Highway & Wyoming Boulevard
W Yellowstone Highway & Salt Creek Highway
W Yellowstone Highway & Van Horn Avenue
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations
Traffic Volume (veh/h) 260 325 50 75 455 110 145 415 80 85 135 450
Future Volume (veh/h) 260 325 50 75 455 110 145 415 80 85 135 450
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1674 1744 1772 1716 1744 1561 1772 1688 1688 1688 1617 1730
Adj Flow Rate, veh/h 306 382 59 88 535 129 171 488 94 100 159 0
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 9 4 2 6 4 17 2 8 8 8 13 5
Cap, veh/h 716 819 126 413 1498 598 511 874 167 295 1001
Arrive On Green 0.28 0.28 0.28 0.06 0.45 0.45 0.33 0.33 0.33 0.33 0.33 0.00
Sat Flow, veh/h 1414 2880 441 1634 3313 1323 1227 2684 514 793 3073 1466

Grp Volume(v), veh/h 306 218 223 88 535 129 171 290 292 100 159 0
Grp Sat Flow(s),veh/h/ln 707 1657 1664 1634 1657 1323 1227 1603 1595 793 1537 1466
Q Serve(g_s), s 9.1 5.0 5.1 1.6 4.8 2.7 5.3 6.8 6.9 5.5 1.7 0.0
Cycle Q Clear(g_c), s 9.1 5.0 5.1 1.6 4.8 2.7 7.0 6.8 6.9 12.4 1.7 0.0
Prop In Lane 1.00 0.27 1.00 1.00 1.00 0.32 1.00 1.00
Lane Grp Cap(c), veh/h 716 471 474 413 1498 598 511 522 519 295 1001
V/C Ratio(X) 0.43 0.46 0.47 0.21 0.36 0.22 0.33 0.56 0.56 0.34 0.16
Avail Cap(c_a), veh/h 1176 1010 1015 459 2670 1066 989 1146 1140 604 2196
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 15.0 13.5 13.6 9.7 8.2 7.6 13.5 12.7 12.8 17.9 11.0 0.0
Incr Delay (d2), s/veh 0.2 0.3 0.3 0.1 0.1 0.1 0.1 0.3 0.4 0.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 2.1 2.7 2.7 0.8 2.1 1.0 2.1 3.4 3.5 1.5 0.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 15.1 13.8 13.8 9.8 8.3 7.7 13.6 13.1 13.1 18.1 11.0 0.0
LnGrp LOS B B B A A A B B B B B

Approach Vol, veh/h 747 752 753 259 A
Approach Delay, s/veh 14.4 8.4 13.2 13.8
Approach LOS B A B B

Timer - Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 25.8 20.1 7.7 18.1 20.1
Change Period (Y+Rc), s 5.0 5.2 5.0 5.0 5.2
Max Green Setting (Gmax), s 37.0 32.8 4.0 28.0 32.8
Max Q Clear Time (g_c+I1), s 6.8 9.0 3.6 11.1 14.4
Green Ext Time (p_c), s 1.3 1.1 0.0 2.0 0.6

Intersection Summary

HCM 6th Ctrl Delay 12.2
HCM 6th LOS B

Notes

Unsignalized Delay for [SWR] is excluded from calculations of the approach delay and intersection delay.
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations
Traffic Volume (veh/h) 260 325 50 75 455 110 145 415 80 85 135 450
Future Volume (veh/h) 260 325 50 75 455 110 145 415 80 85 135 450
Number 1 6 16 5 2 12 7 4 14 3 8 18
Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Lanes Open During Work Zone
Adj Sat Flow, veh/h/ln 1674 1744 1772 1716 1744 1561 1772 1688 1688 1688 1617 1730
Adj Flow Rate, veh/h 306 382 59 88 535 129 171 488 94 100 159 0
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 9 4 2 6 4 17 2 8 8 8 13 5
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 716 819 126 413 1498 598 511 874 167 295 1001
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Prop Arrive On Green 0.28 0.28 0.28 0.06 0.45 0.45 0.33 0.33 0.33 0.33 0.33 0.00
Unsig. Movement Delay
Ln Grp Delay, s/veh 15.1 13.8 13.8 9.8 8.3 7.7 13.6 13.1 13.1 18.1 11.0 0.0
Ln Grp LOS B B B A A A B B B B B
Approach Vol, veh/h 747 752 753 259
Approach Delay, s/veh 14.4 8.4 13.2 13.8
Approach LOS B A B B

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8
Case No 3.0 6.0 1.2 6.3 5.0
Phs Duration (G+Y+Rc), s 25.8 20.1 7.7 18.1 20.1
Change Period (Y+Rc), s 5.0 5.2 5.0 5.0 5.2
Max Green (Gmax), s 37.0 32.8 4.0 28.0 32.8
Max Allow Headway (MAH), s 2.8 2.9 1.8 3.5 3.3
Max Q Clear (g_c+l1), s 6.8 9.0 3.6 11.1 14.4
Green Ext Time (g_e), s 1.3 1.1 0.0 2.0 0.6
Prob of Phs Call (p_c) 1.00 1.00 0.67 1.00 1.00
Prob of Max Out (p_x) 0.00 0.00 1.00 0.01 0.00

Left-Turn Movement Data

Assigned Mvmt 7 5 1 3
Mvmt Sat Flow, veh/h 1227 1634 1414 793

Through Movement Data

Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 3313 2684 2880 3073

Right-Turn Movement Data

Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 1323 514 441 1466

Left Lane Group Data

Assigned Mvmt 0 0 0 7 5 1 0 3
Lane Assignment LL (Pr/Pm) L L
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Lanes in Grp 0 0 0 1 1 2 0 1
Grp Vol (v), veh/h 0 0 0 171 88 306 0 100
Grp Sat Flow (s), veh/h/ln 0 0 0 1227 1634 707 0 793
Q Serve Time (g_s), s 0.0 0.0 0.0 5.3 1.6 9.1 0.0 5.5
Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 7.0 1.6 9.1 0.0 12.4

Perm LT Sat Flow (s_l), veh/h/ln 0 0 0 1227 918 707 0 793
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 0.0 0.0 0.0 14.9 15.1 13.1 0.0 14.9
Perm LT Serve Time (g_u), s 0.0 0.0 0.0 13.3 8.0 13.1 0.0 8.0
Perm LT Q Serve Time (g_ps), s 0.0 0.0 0.0 5.3 0.7 9.1 0.0 5.5
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 0.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00

Lane Grp Cap (c), veh/h 0 0 0 511 413 716 0 295
V/C Ratio (X) 0.00 0.00 0.00 0.33 0.21 0.43 0.00 0.34
Avail Cap (c_a), veh/h 0 0 0 989 459 1176 0 604
Upstream Filter (I) 0.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 0.0 0.0 13.5 9.7 15.0 0.0 17.9
Incr Delay (d2), s/veh 0.0 0.0 0.0 0.1 0.1 0.2 0.0 0.2
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 13.6 9.8 15.1 0.0 18.1
1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 1.1 0.4 1.1 0.0 0.8
2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 0.00 0.00 1.80 1.80 1.80 0.00 1.80
%ile Back of Q (95%), veh/ln 0.0 0.0 0.0 2.1 0.8 2.1 0.0 1.5
%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.19 0.06 0.18 0.00 0.20
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 0 4 0 6 0 8
Lane Assignment T T T T
Lanes in Grp 0 2 0 1 0 1 0 2
Grp Vol (v), veh/h 0 535 0 290 0 218 0 159
Grp Sat Flow (s), veh/h/ln 0 1657 0 1603 0 1657 0 1537
Q Serve Time (g_s), s 0.0 4.8 0.0 6.8 0.0 5.0 0.0 1.7
Cycle Q Clear Time (g_c), s 0.0 4.8 0.0 6.8 0.0 5.0 0.0 1.7
Lane Grp Cap (c), veh/h 0 1498 0 522 0 471 0 1001
V/C Ratio (X) 0.00 0.36 0.00 0.56 0.00 0.46 0.00 0.16
Avail Cap (c_a), veh/h 0 2670 0 1146 0 1010 0 2196
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d1), s/veh 0.0 8.2 0.0 12.7 0.0 13.5 0.0 11.0
Incr Delay (d2), s/veh 0.0 0.1 0.0 0.3 0.0 0.3 0.0 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 8.3 0.0 13.1 0.0 13.8 0.0 11.0
1st-Term Q (Q1), veh/ln 0.0 1.2 0.0 1.9 0.0 1.5 0.0 0.4
2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0



HCM 6th Signalized Intersection Capacity Analysis

3: West Belt Loop (WY Hwy 257) & US Hwy 20-26 02/27/2023

2050 No Build AM Western Gateway Corridor Study 1:44 pm 09/22/2022 2050 No Build Synchro 11 Report
HDR Page 4

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.80 0.00 1.80 0.00 1.80 0.00 1.80
%ile Back of Q (95%), veh/ln 0.0 2.1 0.0 3.4 0.0 2.7 0.0 0.8
%ile Storage Ratio (RQ%) 0.00 0.02 0.00 0.06 0.00 0.02 0.00 0.01
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 0 14 0 16 0 18
Lane Assignment R T+R T+R R
Lanes in Grp 0 1 0 1 0 1 0 1
Grp Vol (v), veh/h 0 129 0 292 0 223 0 0
Grp Sat Flow (s), veh/h/ln 0 1323 0 1595 0 1664 0 1466
Q Serve Time (g_s), s 0.0 2.7 0.0 6.9 0.0 5.1 0.0 0.0
Cycle Q Clear Time (g_c), s 0.0 2.7 0.0 6.9 0.0 5.1 0.0 0.0

Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 1.00 0.00 0.32 0.00 0.27 0.00 1.00

Lane Grp Cap (c), veh/h 0 598 0 519 0 474 0 477
V/C Ratio (X) 0.00 0.22 0.00 0.56 0.00 0.47 0.00 0.00
Avail Cap (c_a), veh/h 0 1066 0 1140 0 1015 0 1047
Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 0.00
Uniform Delay (d1), s/veh 0.0 7.6 0.0 12.8 0.0 13.6 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.1 0.0 0.4 0.0 0.3 0.0 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 7.7 0.0 13.1 0.0 13.8 0.0 0.0
1st-Term Q (Q1), veh/ln 0.0 0.5 0.0 1.9 0.0 1.5 0.0 0.0
2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.80 0.00 1.80 0.00 1.80 0.00 1.00
%ile Back of Q (95%), veh/ln 0.0 1.0 0.0 3.5 0.0 2.7 0.0 0.0
%ile Storage Ratio (RQ%) 0.00 0.13 0.00 0.06 0.00 0.02 0.00 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 12.2
HCM 6th LOS B

Notes

Unsignalized Delay for [SWR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Traffic Volume (veh/h) 675 35 110 735 90 260
Future Volume (veh/h) 675 35 110 735 90 260
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1688 1758 1660 1702 1702 1674
Adj Flow Rate, veh/h 794 41 129 865 106 306
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 8 3 10 7 7 9
Cap, veh/h 1384 71 670 2554 148 523
Arrive On Green 0.45 0.45 0.09 0.26 0.09 0.09
Sat Flow, veh/h 3186 160 1581 3318 1621 1418

Grp Volume(v), veh/h 410 425 129 865 106 306
Grp Sat Flow(s),veh/h/ln1603 1659 1581 1617 1621 1418
Q Serve(g_s), s 15.2 15.2 0.0 17.4 5.1 0.0
Cycle Q Clear(g_c), s 15.2 15.2 0.0 17.4 5.1 0.0
Prop In Lane 0.10 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 715 740 670 2554 148 523
V/C Ratio(X) 0.57 0.57 0.19 0.34 0.72 0.59
Avail Cap(c_a), veh/h 715 740 670 2554 401 744
HCM Platoon Ratio 1.00 1.00 0.33 0.33 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.91 0.91 1.00 1.00
Uniform Delay (d), s/veh 16.5 16.5 16.5 12.6 35.3 20.3
Incr Delay (d2), s/veh 3.3 3.2 0.0 0.3 2.4 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln9.5 9.7 3.0 11.7 3.7 7.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 19.8 19.7 16.6 13.0 37.7 20.7
LnGrp LOS B B B B D C

Approach Vol, veh/h 835 994 412
Approach Delay, s/veh 19.8 13.4 25.1
Approach LOS B B C

Timer - Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s27.5 41.0 68.5 11.5
Change Period (Y+Rc), s 5.3 5.3 5.3 4.2
Max Green Setting (Gmax), s9.7 35.7 50.7 19.8
Max Q Clear Time (g_c+I1), s2.0 17.2 19.4 7.1
Green Ext Time (p_c), s 0.0 1.5 2.2 0.2

Intersection Summary

HCM 6th Ctrl Delay 17.9
HCM 6th LOS B

Notes

User approved volume balancing among the lanes for turning movement.
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Traffic Volume (veh/h) 675 35 110 735 90 260
Future Volume (veh/h) 675 35 110 735 90 260
Number 2 12 1 6 3 18
Initial Q, veh 0 0 0 0 0 0
Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00
Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Lanes Open During Work Zone
Adj Sat Flow, veh/h/ln 1688 1758 1660 1702 1702 1674
Adj Flow Rate, veh/h 794 41 129 865 106 306
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 8 3 10 7 7 9
Opposing Right Turn Influence Yes Yes
Cap, veh/h 1384 71 670 2554 148 523
HCM Platoon Ratio 1.00 1.00 0.33 0.33 1.00 1.00
Prop Arrive On Green 0.45 0.45 0.09 0.26 0.09 0.09
Unsig. Movement Delay
Ln Grp Delay, s/veh 19.8 19.7 16.6 13.0 37.7 20.7
Ln Grp LOS B B B B D C
Approach Vol, veh/h 835 994 412
Approach Delay, s/veh 19.8 13.4 25.1
Approach LOS B B C

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 2 1 8 6
Case No 8.0 1.4 9.0 4.0
Phs Duration (G+Y+Rc), s 41.0 27.5 11.5 68.5
Change Period (Y+Rc), s 5.3 5.3 4.2 5.3
Max Green (Gmax), s 35.7 9.7 19.8 50.7
Max Allow Headway (MAH), s 3.0 1.8 2.0 3.0
Max Q Clear (g_c+l1), s 17.2 2.0 7.1 19.4
Green Ext Time (g_e), s 1.5 0.0 0.2 2.2
Prob of Phs Call (p_c) 1.00 0.94 1.00 1.00
Prob of Max Out (p_x) 0.00 0.00 0.00 0.00

Left-Turn Movement Data

Assigned Mvmt 5 1 3
Mvmt Sat Flow, veh/h 0 1581 1621

Through Movement Data

Assigned Mvmt 2 8 6
Mvmt Sat Flow, veh/h 3186 0 3318

Right-Turn Movement Data

Assigned Mvmt 12 18 16
Mvmt Sat Flow, veh/h 160 1418 0

Left Lane Group Data

Assigned Mvmt 5 1 3 0 0 0 0 0
Lane Assignment L (Pr/Pm) L
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Lanes in Grp 0 1 1 0 0 0 0 0
Grp Vol (v), veh/h 0 129 106 0 0 0 0 0
Grp Sat Flow (s), veh/h/ln 0 1581 1621 0 0 0 0 0
Q Serve Time (g_s), s 0.0 0.0 5.1 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear Time (g_c), s 0.0 0.0 5.1 0.0 0.0 0.0 0.0 0.0

Perm LT Sat Flow (s_l), veh/h/ln 0 616 1621 0 0 0 0 0
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 0.0 33.7 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Serve Time (g_u), s 0.0 18.5 0.0 0.0 0.0 0.0 0.0 0.0
Perm LT Q Serve Time (g_ps), s 0.0 14.1 0.0 0.0 0.0 0.0 0.0 0.0
Time to First Blk (g_f), s 35.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 0.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 0 670 148 0 0 0 0 0
V/C Ratio (X) 0.00 0.19 0.72 0.00 0.00 0.00 0.00 0.00
Avail Cap (c_a), veh/h 0 670 401 0 0 0 0 0
Upstream Filter (I) 0.00 0.91 1.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 0.0 16.5 35.3 0.0 0.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 2.4 0.0 0.0 0.0 0.0 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 16.6 37.7 0.0 0.0 0.0 0.0 0.0
1st-Term Q (Q1), veh/ln 0.0 1.7 2.0 0.0 0.0 0.0 0.0 0.0
2nd-Term Q (Q2), veh/ln 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 1.00 1.80 1.80 0.00 0.00 0.00 0.00 0.00
%ile Back of Q (95%), veh/ln 0.0 3.0 3.7 0.0 0.0 0.0 0.0 0.0
%ile Storage Ratio (RQ%) 0.00 0.54 1.96 0.00 0.00 0.00 0.00 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 2 0 8 0 0 6 0 0
Lane Assignment T T
Lanes in Grp 1 0 0 0 0 2 0 0
Grp Vol (v), veh/h 410 0 0 0 0 865 0 0
Grp Sat Flow (s), veh/h/ln 1603 0 0 0 0 1617 0 0
Q Serve Time (g_s), s 15.2 0.0 0.0 0.0 0.0 17.4 0.0 0.0
Cycle Q Clear Time (g_c), s 15.2 0.0 0.0 0.0 0.0 17.4 0.0 0.0
Lane Grp Cap (c), veh/h 715 0 0 0 0 2554 0 0
V/C Ratio (X) 0.57 0.00 0.00 0.00 0.00 0.34 0.00 0.00
Avail Cap (c_a), veh/h 715 0 0 0 0 2554 0 0
Upstream Filter (I) 1.00 0.00 0.00 0.00 0.00 0.91 0.00 0.00
Uniform Delay (d1), s/veh 16.5 0.0 0.0 0.0 0.0 12.6 0.0 0.0
Incr Delay (d2), s/veh 3.3 0.0 0.0 0.0 0.0 0.3 0.0 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 19.8 0.0 0.0 0.0 0.0 13.0 0.0 0.0
1st-Term Q (Q1), veh/ln 4.9 0.0 0.0 0.0 0.0 7.3 0.0 0.0
2nd-Term Q (Q2), veh/ln 0.7 0.0 0.0 0.0 0.0 0.1 0.0 0.0
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 1.69 0.00 1.00 0.00 0.00 1.57 0.00 0.00
%ile Back of Q (95%), veh/ln 9.5 0.0 0.0 0.0 0.0 11.7 0.0 0.0
%ile Storage Ratio (RQ%) 4.85 0.00 0.00 0.00 0.00 0.15 0.00 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 12 0 18 0 0 16 0 0
Lane Assignment T+R R
Lanes in Grp 1 0 1 0 0 0 0 0
Grp Vol (v), veh/h 425 0 306 0 0 0 0 0
Grp Sat Flow (s), veh/h/ln 1659 0 1418 0 0 0 0 0
Q Serve Time (g_s), s 15.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear Time (g_c), s 15.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 1418.3 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 22.2 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.10 0.00 1.00 0.00 0.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 740 0 523 0 0 0 0 0
V/C Ratio (X) 0.57 0.00 0.59 0.00 0.00 0.00 0.00 0.00
Avail Cap (c_a), veh/h 740 0 744 0 0 0 0 0
Upstream Filter (I) 1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 16.5 0.0 20.3 0.0 0.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 3.2 0.0 0.4 0.0 0.0 0.0 0.0 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 19.7 0.0 20.7 0.0 0.0 0.0 0.0 0.0
1st-Term Q (Q1), veh/ln 5.1 0.0 4.3 0.0 0.0 0.0 0.0 0.0
2nd-Term Q (Q2), veh/ln 0.7 0.0 0.1 0.0 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 1.68 0.00 1.78 0.00 0.00 1.00 0.00 0.00
%ile Back of Q (95%), veh/ln 9.7 0.0 7.8 0.0 0.0 0.0 0.0 0.0
%ile Storage Ratio (RQ%) 4.97 0.00 0.15 0.00 0.00 0.00 0.00 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 17.9
HCM 6th LOS B

Notes

User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (veh/h) 35 720 180 140 555 30 280 20 245 30 15 10
Future Volume (veh/h) 35 720 180 140 555 30 280 20 245 30 15 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1772 1716 1730 1688 1772 1786 1772 1772 1786 1744 1758 1786
Adj Flow Rate, veh/h 41 847 212 165 653 35 329 24 288 35 18 12
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 2 6 5 8 2 1 2 2 1 4 3 1
Cap, veh/h 507 1801 889 876 2173 116 478 359 380 170 86 57
Arrive On Green 1.00 1.00 1.00 0.05 0.67 0.67 0.05 0.20 0.20 0.09 0.09 0.09
Sat Flow, veh/h 755 3260 1466 3118 3250 174 3274 1772 1514 1051 984 656

Grp Volume(v), veh/h 41 847 212 165 338 350 329 24 288 35 0 30
Grp Sat Flow(s),veh/h/ln 755 1630 1466 1559 1683 1741 1637 1772 1514 1051 0 1640
Q Serve(g_s), s 0.0 0.0 0.0 1.7 6.7 6.7 0.3 0.9 14.1 2.5 0.0 1.4
Cycle Q Clear(g_c), s 0.0 0.0 0.0 1.7 6.7 6.7 0.3 0.9 14.1 3.4 0.0 1.4
Prop In Lane 1.00 1.00 1.00 0.10 1.00 1.00 1.00 0.40
Lane Grp Cap(c), veh/h 507 1801 889 876 1126 1164 478 359 380 170 0 143
V/C Ratio(X) 0.08 0.47 0.24 0.19 0.30 0.30 0.69 0.07 0.76 0.21 0.00 0.21
Avail Cap(c_a), veh/h 507 1801 889 1145 1126 1164 641 463 469 180 0 158
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.86 0.86 0.86 0.48 0.48 0.48 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 5.9 5.5 5.5 35.1 25.8 27.7 35.3 0.0 33.9
Incr Delay (d2), s/veh 0.3 0.8 0.5 0.0 0.3 0.3 0.9 0.0 4.1 0.2 0.0 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln0.1 0.3 0.2 0.8 3.2 3.4 5.5 0.7 9.1 1.2 0.0 1.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 0.3 0.8 0.5 5.9 5.8 5.8 36.0 25.8 31.8 35.5 0.0 34.2
LnGrp LOS A A A A A A D C C D A C

Approach Vol, veh/h 1100 853 641 65
Approach Delay, s/veh 0.7 5.8 33.7 34.9
Approach LOS A A C C

Timer - Assigned Phs 1 2 3 4 6 8

Phs Duration (G+Y+Rc), s9.3 49.6 9.2 11.9 58.9 21.1
Change Period (Y+Rc), s 5.4 5.4 * 4.9 * 4.9 5.4 * 4.9
Max Green Setting (Gmax), s10.8 32.6 * 8.3 * 7.7 48.8 * 21
Max Q Clear Time (g_c+I1), s3.7 2.0 2.3 5.4 8.7 16.1
Green Ext Time (p_c), s 0.1 2.3 0.2 0.0 1.2 0.1

Intersection Summary

HCM 6th Ctrl Delay 11.2
HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Traffic Volume (veh/h) 35 720 180 140 555 30 280 20 245 30 15 10
Future Volume (veh/h) 35 720 180 140 555 30 280 20 245 30 15 10
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Lanes Open During Work Zone
Adj Sat Flow, veh/h/ln 1772 1716 1730 1688 1772 1786 1772 1772 1786 1744 1758 1786
Adj Flow Rate, veh/h 41 847 212 165 653 35 329 24 288 35 18 12
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 2 6 5 8 2 1 2 2 1 4 3 1
Opposing Right Turn Influence Yes Yes Yes Yes
Cap, veh/h 507 1801 889 876 2173 116 478 359 380 170 86 57
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Prop Arrive On Green 1.00 1.00 1.00 0.05 0.67 0.67 0.05 0.20 0.20 0.09 0.09 0.09
Unsig. Movement Delay
Ln Grp Delay, s/veh 0.3 0.8 0.5 5.9 5.8 5.8 36.0 25.8 31.8 35.5 0.0 34.2
Ln Grp LOS A A A A A A D C C D A C
Approach Vol, veh/h 1100 853 641 65
Approach Delay, s/veh 0.7 5.8 33.7 34.9
Approach LOS A A C C

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 3 6 8
Case No 1.2 5.3 6.4 1.4 4.0 3.0
Phs Duration (G+Y+Rc), s 9.3 49.6 11.9 9.2 58.9 21.1
Change Period (Y+Rc), s 5.4 5.4 * 4.9 * 4.9 5.4 * 4.9
Max Green (Gmax), s 10.8 32.6 * 7.7 * 8.3 48.8 * 21
Max Allow Headway (MAH), s 1.8 2.9 3.1 1.8 3.0 2.2
Max Q Clear (g_c+l1), s 3.7 2.0 5.4 2.3 8.7 16.1
Green Ext Time (g_e), s 0.1 2.3 0.0 0.2 1.2 0.1
Prob of Phs Call (p_c) 0.97 1.00 1.00 1.00 1.00 1.00
Prob of Max Out (p_x) 0.00 0.00 1.00 0.00 0.00 0.04

Left-Turn Movement Data

Assigned Mvmt 1 5 7 3
Mvmt Sat Flow, veh/h 3118 755 1051 3274

Through Movement Data

Assigned Mvmt 2 4 6 8
Mvmt Sat Flow, veh/h 3260 984 3250 1772

Right-Turn Movement Data

Assigned Mvmt 12 14 16 18
Mvmt Sat Flow, veh/h 1466 656 174 1514

Left Lane Group Data

Assigned Mvmt 1 5 7 3 0 0 0 0
Lane Assignment L (Pr/Pm) L LL (Pr/Pm)
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Lanes in Grp 2 1 1 2 0 0 0 0
Grp Vol (v), veh/h 165 41 35 329 0 0 0 0
Grp Sat Flow (s), veh/h/ln 1559 755 1051 1637 0 0 0 0
Q Serve Time (g_s), s 1.7 0.0 2.5 0.3 0.0 0.0 0.0 0.0
Cycle Q Clear Time (g_c), s 1.7 0.0 3.4 0.3 0.0 0.0 0.0 0.0

Perm LT Sat Flow (s_l), veh/h/ln 492 755 1051 1338 0 0 0 0
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 46.2 44.2 7.0 5.0 0.0 0.0 0.0 0.0
Perm LT Serve Time (g_u), s 44.2 44.2 6.1 3.6 0.0 0.0 0.0 0.0
Perm LT Q Serve Time (g_ps), s 0.4 0.0 2.5 3.6 0.0 0.0 0.0 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 876 507 170 478 0 0 0 0
V/C Ratio (X) 0.19 0.08 0.21 0.69 0.00 0.00 0.00 0.00
Avail Cap (c_a), veh/h 1145 507 180 641 0 0 0 0
Upstream Filter (I) 0.48 0.86 1.00 1.00 0.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 5.9 0.0 35.3 35.1 0.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.3 0.2 0.9 0.0 0.0 0.0 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 5.9 0.3 35.5 36.0 0.0 0.0 0.0 0.0
1st-Term Q (Q1), veh/ln 0.4 0.0 0.6 3.0 0.0 0.0 0.0 0.0
2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 1.80 1.80 1.80 1.80 0.00 0.00 0.00 0.00
%ile Back of Q (95%), veh/ln 0.8 0.1 1.2 5.5 0.0 0.0 0.0 0.0
%ile Storage Ratio (RQ%) 0.07 0.01 0.31 0.53 0.00 0.00 0.00 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 4 0 0 6 0 8
Lane Assignment T T T
Lanes in Grp 0 2 0 0 0 1 0 1
Grp Vol (v), veh/h 0 847 0 0 0 338 0 24
Grp Sat Flow (s), veh/h/ln 0 1630 0 0 0 1683 0 1772
Q Serve Time (g_s), s 0.0 0.0 0.0 0.0 0.0 6.7 0.0 0.9
Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 0.0 0.0 6.7 0.0 0.9
Lane Grp Cap (c), veh/h 0 1801 0 0 0 1126 0 359
V/C Ratio (X) 0.00 0.47 0.00 0.00 0.00 0.30 0.00 0.07
Avail Cap (c_a), veh/h 0 1801 0 0 0 1126 0 463
Upstream Filter (I) 0.00 0.86 0.00 0.00 0.00 0.48 0.00 1.00
Uniform Delay (d1), s/veh 0.0 0.0 0.0 0.0 0.0 5.5 0.0 25.8
Incr Delay (d2), s/veh 0.0 0.8 0.0 0.0 0.0 0.3 0.0 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.8 0.0 0.0 0.0 5.8 0.0 25.8
1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.4
2nd-Term Q (Q2), veh/ln 0.0 0.2 0.0 0.0 0.0 0.1 0.0 0.0
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.80 1.00 0.00 0.00 1.80 0.00 1.80
%ile Back of Q (95%), veh/ln 0.0 0.3 0.0 0.0 0.0 3.2 0.0 0.7
%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.01
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 14 0 0 16 0 18
Lane Assignment R T+R T+R R
Lanes in Grp 0 1 1 0 0 1 0 1
Grp Vol (v), veh/h 0 212 30 0 0 350 0 288
Grp Sat Flow (s), veh/h/ln 0 1466 1640 0 0 1741 0 1514
Q Serve Time (g_s), s 0.0 0.0 1.4 0.0 0.0 6.7 0.0 14.1
Cycle Q Clear Time (g_c), s 0.0 0.0 1.4 0.0 0.0 6.7 0.0 14.1

Prot RT Sat Flow (s_R), veh/h/ln 0.0 1465.9 0.0 0.0 0.0 0.0 0.0 1513.5
Prot RT Eff Green (g_R), s 0.0 4.3 0.0 0.0 0.0 0.0 0.0 3.9
Prop RT Outside Lane (P_R) 0.00 1.00 0.40 0.00 0.00 0.10 0.00 1.00

Lane Grp Cap (c), veh/h 0 889 143 0 0 1164 0 380
V/C Ratio (X) 0.00 0.24 0.21 0.00 0.00 0.30 0.00 0.76
Avail Cap (c_a), veh/h 0 889 158 0 0 1164 0 469
Upstream Filter (I) 0.00 0.86 1.00 0.00 0.00 0.48 0.00 1.00
Uniform Delay (d1), s/veh 0.0 0.0 33.9 0.0 0.0 5.5 0.0 27.7
Incr Delay (d2), s/veh 0.0 0.5 0.3 0.0 0.0 0.3 0.0 4.1
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.5 34.2 0.0 0.0 5.8 0.0 31.8
1st-Term Q (Q1), veh/ln 0.0 0.0 0.5 0.0 0.0 1.8 0.0 4.9
2nd-Term Q (Q2), veh/ln 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.4
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.80 1.80 0.00 0.00 1.80 0.00 1.71
%ile Back of Q (95%), veh/ln 0.0 0.2 1.0 0.0 0.0 3.4 0.0 9.1
%ile Storage Ratio (RQ%) 0.00 0.04 0.02 0.00 0.00 0.03 0.00 0.12
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 11.2
HCM 6th LOS B

Notes

* HCM 6th Edition computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Volume (veh/h) 155 840 630 185 105 95
Future Volume (veh/h) 155 840 630 185 105 95
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1646 1744 1744 1730 1674 1632
Adj Flow Rate, veh/h 182 988 741 218 124 112
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 11 4 4 5 9 12
Cap, veh/h 353 1923 888 261 148 133
Arrive On Green 0.10 0.58 0.35 0.35 0.19 0.19
Sat Flow, veh/h 1567 3400 2611 743 788 712

Grp Volume(v), veh/h 182 988 486 473 237 0
Grp Sat Flow(s),veh/h/ln1567 1657 1657 1610 1506 0
Q Serve(g_s), s 3.1 8.4 12.8 12.8 7.2 0.0
Cycle Q Clear(g_c), s 3.1 8.4 12.8 12.8 7.2 0.0
Prop In Lane 1.00 0.46 0.52 0.47
Lane Grp Cap(c), veh/h 353 1923 583 566 282 0
V/C Ratio(X) 0.52 0.51 0.83 0.83 0.84 0.00
Avail Cap(c_a), veh/h 591 3563 1151 1119 576 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 10.1 5.9 14.1 14.1 18.5 0.0
Incr Delay (d2), s/veh 0.4 0.1 1.2 1.3 2.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln1.3 2.8 6.8 6.6 4.3 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 10.5 6.0 15.3 15.3 21.1 0.0
LnGrp LOS B A B B C A

Approach Vol, veh/h 1170 959 237
Approach Delay, s/veh 6.7 15.3 21.1
Approach LOS A B C

Timer - Assigned Phs 2 4 5 6

Phs Duration (G+Y+Rc), s 33.6 13.8 10.8 22.7
Change Period (Y+Rc), s 6.1 4.9 6.1 6.1
Max Green Setting (Gmax), s 50.9 18.1 11.9 32.9
Max Q Clear Time (g_c+I1), s 10.4 9.2 5.1 14.8
Green Ext Time (p_c), s 2.5 0.1 0.0 1.9

Intersection Summary

HCM 6th Ctrl Delay 11.6
HCM 6th LOS B

Notes

User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Volume (veh/h) 155 840 630 185 105 95
Future Volume (veh/h) 155 840 630 185 105 95
Number 5 2 6 16 7 14
Initial Q, veh 0 0 0 0 0 0
Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00
Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Lanes Open During Work Zone
Adj Sat Flow, veh/h/ln 1646 1744 1744 1730 1674 1632
Adj Flow Rate, veh/h 182 988 741 218 124 112
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 11 4 4 5 9 12
Opposing Right Turn Influence Yes Yes
Cap, veh/h 353 1923 888 261 148 133
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Prop Arrive On Green 0.10 0.58 0.35 0.35 0.19 0.19
Unsig. Movement Delay
Ln Grp Delay, s/veh 10.5 6.0 15.3 15.3 21.1 0.0
Ln Grp LOS B A B B C A
Approach Vol, veh/h 1170 959 237
Approach Delay, s/veh 6.7 15.3 21.1
Approach LOS A B C

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6
Case No 4.0 12.0 1.2 8.0
Phs Duration (G+Y+Rc), s 33.6 13.8 10.8 22.7
Change Period (Y+Rc), s 6.1 4.9 6.1 6.1
Max Green (Gmax), s 50.9 18.1 11.9 32.9
Max Allow Headway (MAH), s 3.0 2.0 1.8 3.1
Max Q Clear (g_c+l1), s 10.4 9.2 5.1 14.8
Green Ext Time (g_e), s 2.5 0.1 0.0 1.9
Prob of Phs Call (p_c) 1.00 0.96 0.91 1.00
Prob of Max Out (p_x) 0.00 0.00 0.00 0.01

Left-Turn Movement Data

Assigned Mvmt 7 5 1
Mvmt Sat Flow, veh/h 788 1567 0

Through Movement Data

Assigned Mvmt 2 4 6
Mvmt Sat Flow, veh/h 3400 6 2611

Right-Turn Movement Data

Assigned Mvmt 12 14 16
Mvmt Sat Flow, veh/h 0 712 743

Left Lane Group Data

Assigned Mvmt 0 0 0 7 5 1 0 0
Lane Assignment L+T+RL (Pr/Pm)
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Lanes in Grp 0 0 0 1 1 0 0 0
Grp Vol (v), veh/h 0 0 0 237 182 0 0 0
Grp Sat Flow (s), veh/h/ln 0 0 0 1506 1567 0 0 0
Q Serve Time (g_s), s 0.0 0.0 0.0 7.2 3.1 0.0 0.0 0.0
Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 7.2 3.1 0.0 0.0 0.0

Perm LT Sat Flow (s_l), veh/h/ln 0 0 0 0 544 0 0 0
Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0
Perm LT Eff Green (g_p), s 0.0 0.0 0.0 0.0 18.6 0.0 0.0 0.0
Perm LT Serve Time (g_u), s 0.0 0.0 0.0 0.0 3.9 0.0 0.0 0.0
Perm LT Q Serve Time (g_ps), s 0.0 0.0 0.0 0.0 3.9 0.0 0.0 0.0
Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 16.6 0.0 0.0
Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop LT Inside Lane (P_L) 0.00 0.00 0.00 0.52 1.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 0 0 0 282 353 0 0 0
V/C Ratio (X) 0.00 0.00 0.00 0.84 0.52 0.00 0.00 0.00
Avail Cap (c_a), veh/h 0 0 0 576 591 0 0 0
Upstream Filter (I) 0.00 0.00 0.00 1.00 1.00 0.00 0.00 0.00
Uniform Delay (d1), s/veh 0.0 0.0 0.0 18.5 10.1 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 0.0 2.6 0.4 0.0 0.0 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 21.1 10.5 0.0 0.0 0.0
1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 2.2 0.7 0.0 0.0 0.0
2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 0.00 0.00 1.80 1.80 1.00 0.00 0.00
%ile Back of Q (95%), veh/ln 0.0 0.0 0.0 4.3 1.3 0.0 0.0 0.0
%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.09 0.41 0.00 0.00 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 0 4 0 6 0 0
Lane Assignment T T
Lanes in Grp 0 2 0 0 0 1 0 0
Grp Vol (v), veh/h 0 988 0 0 0 486 0 0
Grp Sat Flow (s), veh/h/ln 0 1657 0 0 0 1657 0 0
Q Serve Time (g_s), s 0.0 8.4 0.0 0.0 0.0 12.8 0.0 0.0
Cycle Q Clear Time (g_c), s 0.0 8.4 0.0 0.0 0.0 12.8 0.0 0.0
Lane Grp Cap (c), veh/h 0 1923 0 0 0 583 0 0
V/C Ratio (X) 0.00 0.51 0.00 0.00 0.00 0.83 0.00 0.00
Avail Cap (c_a), veh/h 0 3563 0 0 0 1151 0 0
Upstream Filter (I) 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d1), s/veh 0.0 5.9 0.0 0.0 0.0 14.1 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.1 0.0 0.0 0.0 1.2 0.0 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 6.0 0.0 0.0 0.0 15.3 0.0 0.0
1st-Term Q (Q1), veh/ln 0.0 1.5 0.0 0.0 0.0 3.6 0.0 0.0
2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.80 0.00 1.00 0.00 1.80 0.00 0.00
%ile Back of Q (95%), veh/ln 0.0 2.8 0.0 0.0 0.0 6.8 0.0 0.0
%ile Storage Ratio (RQ%) 0.00 0.02 0.00 0.00 0.00 1.11 0.00 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 0 14 0 16 0 0
Lane Assignment T+R
Lanes in Grp 0 0 0 0 0 1 0 0
Grp Vol (v), veh/h 0 0 0 0 0 473 0 0
Grp Sat Flow (s), veh/h/ln 0 0 0 0 0 1610 0 0
Q Serve Time (g_s), s 0.0 0.0 0.0 0.0 0.0 12.8 0.0 0.0
Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 0.0 0.0 12.8 0.0 0.0

Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prop RT Outside Lane (P_R) 0.00 0.00 0.00 0.47 0.00 0.46 0.00 0.00

Lane Grp Cap (c), veh/h 0 0 0 0 0 566 0 0
V/C Ratio (X) 0.00 0.00 0.00 0.00 0.00 0.83 0.00 0.00
Avail Cap (c_a), veh/h 0 0 0 0 0 1119 0 0
Upstream Filter (I) 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
Uniform Delay (d1), s/veh 0.0 0.0 0.0 0.0 0.0 14.1 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0
Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 15.3 0.0 0.0
1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 0.0 0.0 3.5 0.0 0.0
2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.80 0.00 0.00
%ile Back of Q (95%), veh/ln 0.0 0.0 0.0 0.0 0.0 6.6 0.0 0.0
%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.00 0.00 1.08 0.00 0.00
Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0
Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 11.6
HCM 6th LOS B

Notes

User approved volume balancing among the lanes for turning movement.
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Intersection

Int Delay, s/veh 25.4

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Traffic Vol, veh/h 880 65 50 730 85 90
Future Vol, veh/h 880 65 50 730 85 90
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 150 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 85 85 85 85 85 85
Heavy Vehicles, % 4 2 2 4 2 2
Mvmt Flow 1035 76 59 859 100 106
 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 1111 0 1621 556
          Stage 1 - - - - 1073 -
          Stage 2 - - - - 548 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 624 - ~ 94 475
          Stage 1 - - - - 290 -
          Stage 2 - - - - 543 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 624 - ~ 85 475
Mov Cap-2 Maneuver - - - - ~ 85 -
          Stage 1 - - - - 290 -
          Stage 2 - - - - 491 -
 

Approach EB WB NB

HCM Control Delay, s 0 0.7 273.1
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 147 - - 624 -
HCM Lane V/C Ratio 1.401 - - 0.094 -
HCM Control Delay (s) 273.1 - - 11.4 -
HCM Lane LOS F - - B -
HCM 95th %tile Q(veh) 13.2 - - 0.3 -

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection

Int Delay, s/veh 0.3

Movement EBL EBT WBT WBR SWL SWR

Lane Configurations
Traffic Vol, veh/h 10 700 820 5 10 20
Future Vol, veh/h 10 700 820 5 10 20
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 100 - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 85 85 85 85 85 85
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 12 824 965 6 12 24
 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 971 0 - 0 1404 486
          Stage 1 - - - - 968 -
          Stage 2 - - - - 436 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 706 - - - 131 527
          Stage 1 - - - - 329 -
          Stage 2 - - - - 619 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 706 - - - 129 527
Mov Cap-2 Maneuver - - - - 245 -
          Stage 1 - - - - 323 -
          Stage 2 - - - - 619 -
 

Approach EB WB SW

HCM Control Delay, s 0.1 0 15.4
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBRSWLn1

Capacity (veh/h) 706 - - - 381
HCM Lane V/C Ratio 0.017 - - - 0.093
HCM Control Delay (s) 10.2 - - - 15.4
HCM Lane LOS B - - - C
HCM 95th %tile Q(veh) 0.1 - - - 0.3
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (veh/h) 395 505 115 80 290 110 60 240 110 80 315 315

Future Volume (veh/h) 395 505 115 80 290 110 60 240 110 80 315 315

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1589 1688 1772 1688 1744 1407 1772 1772 1660 1589 1772 1730

Adj Flow Rate, veh/h 439 561 128 89 322 122 67 267 122 89 350 0

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 15 8 2 8 4 28 2 2 10 15 2 5

Cap, veh/h 887 895 203 373 1708 615 337 585 260 299 868

Arrive On Green 0.34 0.34 0.34 0.06 0.52 0.52 0.26 0.26 0.26 0.26 0.26 0.00

Sat Flow, veh/h 1646 2595 590 1607 3313 1192 1031 2267 1007 892 3367 1466

Grp Volume(v), veh/h 439 346 343 89 322 122 67 196 193 89 350 0

Grp Sat Flow(s),veh/h/ln 823 1603 1581 1607 1657 1192 1031 1683 1591 892 1683 1466

Q Serve(g_s), s 10.7 8.1 8.2 1.5 2.3 2.5 2.6 4.4 4.6 4.2 3.9 0.0

Cycle Q Clear(g_c), s 10.7 8.1 8.2 1.5 2.3 2.5 6.5 4.4 4.6 8.8 3.9 0.0

Prop In Lane 1.00 0.37 1.00 1.00 1.00 0.63 1.00 1.00

Lane Grp Cap(c), veh/h 887 553 545 373 1708 615 337 434 410 299 868

V/C Ratio(X) 0.49 0.63 0.63 0.24 0.19 0.20 0.20 0.45 0.47 0.30 0.40

Avail Cap(c_a), veh/h 1636 1282 1265 491 3459 1245 593 852 806 521 1705

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 13.2 12.3 12.3 8.6 5.9 5.9 16.5 14.0 14.1 17.8 13.8 0.0

Incr Delay (d2), s/veh 0.2 0.4 0.4 0.1 0.0 0.1 0.1 0.3 0.3 0.2 0.1 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln 2.6 4.0 3.9 0.6 0.9 0.7 0.9 2.4 2.4 1.3 2.1 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 13.3 12.8 12.8 8.7 5.9 5.9 16.6 14.3 14.4 18.0 13.9 0.0

LnGrp LOS B B B A A A B B B B B

Approach Vol, veh/h 1128 533 456 439 A

Approach Delay, s/veh 13.0 6.4 14.7 14.8

Approach LOS B A B B

Timer - Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 28.2 16.8 7.7 20.5 16.8

Change Period (Y+Rc), s 5.0 5.2 5.0 5.0 5.2

Max Green Setting (Gmax), s 47.0 22.8 6.0 36.0 22.8

Max Q Clear Time (g_c+I1), s 4.5 8.5 3.5 12.7 10.8

Green Ext Time (p_c), s 0.7 0.7 0.0 2.8 0.8

Intersection Summary

HCM 6th Ctrl Delay 12.2

HCM 6th LOS B

Notes

Unsignalized Delay for [SWR] is excluded from calculations of the approach delay and intersection delay.
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Traffic Volume (veh/h) 395 505 115 80 290 110 60 240 110 80 315 315

Future Volume (veh/h) 395 505 115 80 290 110 60 240 110 80 315 315

Number 1 6 16 5 2 12 7 4 14 3 8 18

Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1589 1688 1772 1688 1744 1407 1772 1772 1660 1589 1772 1730

Adj Flow Rate, veh/h 439 561 128 89 322 122 67 267 122 89 350 0

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 15 8 2 8 4 28 2 2 10 15 2 5

Opposing Right Turn Influence Yes Yes Yes Yes

Cap, veh/h 887 895 203 373 1708 615 337 585 260 299 868

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Prop Arrive On Green 0.34 0.34 0.34 0.06 0.52 0.52 0.26 0.26 0.26 0.26 0.26 0.00

Unsig. Movement Delay

Ln Grp Delay, s/veh 13.3 12.8 12.8 8.7 5.9 5.9 16.6 14.3 14.4 18.0 13.9 0.0

Ln Grp LOS B B B A A A B B B B B

Approach Vol, veh/h 1128 533 456 439

Approach Delay, s/veh 13.0 6.4 14.7 14.8

Approach LOS B A B B

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Case No 3.0 6.0 1.2 6.3 5.0

Phs Duration (G+Y+Rc), s 28.2 16.8 7.7 20.5 16.8

Change Period (Y+Rc), s 5.0 5.2 5.0 5.0 5.2

Max Green (Gmax), s 47.0 22.8 6.0 36.0 22.8

Max Allow Headway (MAH), s 2.8 3.0 1.8 3.3 3.0

Max Q Clear (g_c+l1), s 4.5 8.5 3.5 12.7 10.8

Green Ext Time (g_e), s 0.7 0.7 0.0 2.8 0.8

Prob of Phs Call (p_c) 1.00 1.00 0.67 1.00 1.00

Prob of Max Out (p_x) 0.00 0.00 0.16 0.00 0.00

Left-Turn Movement Data

Assigned Mvmt 7 5 1 3

Mvmt Sat Flow, veh/h 1031 1607 1646 892

Through Movement Data

Assigned Mvmt 2 4 6 8

Mvmt Sat Flow, veh/h 3313 2267 2595 3367

Right-Turn Movement Data

Assigned Mvmt 12 14 16 18

Mvmt Sat Flow, veh/h 1192 1007 590 1466

Left Lane Group Data

Assigned Mvmt 0 0 0 7 5 1 0 3

Lane Assignment LL (Pr/Pm) L L
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Lanes in Grp 0 0 0 1 1 2 0 1

Grp Vol (v), veh/h 0 0 0 67 89 439 0 89

Grp Sat Flow (s), veh/h/ln 0 0 0 1031 1607 823 0 892

Q Serve Time (g_s), s 0.0 0.0 0.0 2.6 1.5 10.7 0.0 4.2

Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 6.5 1.5 10.7 0.0 8.8

Perm LT Sat Flow (s_l), veh/h/ln 0 0 0 1031 718 823 0 892

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0

Perm LT Eff Green (g_p), s 0.0 0.0 0.0 11.6 17.5 15.5 0.0 11.6

Perm LT Serve Time (g_u), s 0.0 0.0 0.0 7.7 7.3 15.5 0.0 7.0

Perm LT Q Serve Time (g_ps), s 0.0 0.0 0.0 2.6 1.4 10.7 0.0 4.2

Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop LT Inside Lane (P_L) 0.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00

Lane Grp Cap (c), veh/h 0 0 0 337 373 887 0 299

V/C Ratio (X) 0.00 0.00 0.00 0.20 0.24 0.49 0.00 0.30

Avail Cap (c_a), veh/h 0 0 0 593 491 1636 0 521

Upstream Filter (I) 0.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00

Uniform Delay (d1), s/veh 0.0 0.0 0.0 16.5 8.6 13.2 0.0 17.8

Incr Delay (d2), s/veh 0.0 0.0 0.0 0.1 0.1 0.2 0.0 0.2

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 0.0 0.0 16.6 8.7 13.3 0.0 18.0

1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 0.5 0.3 1.4 0.0 0.7

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 0.00 0.00 1.80 1.80 1.80 0.00 1.80

%ile Back of Q (95%), veh/ln 0.0 0.0 0.0 0.9 0.6 2.6 0.0 1.3

%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.08 0.05 0.24 0.00 0.18

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 0 4 0 6 0 8

Lane Assignment T T T T

Lanes in Grp 0 2 0 1 0 1 0 2

Grp Vol (v), veh/h 0 322 0 196 0 346 0 350

Grp Sat Flow (s), veh/h/ln 0 1657 0 1683 0 1603 0 1683

Q Serve Time (g_s), s 0.0 2.3 0.0 4.4 0.0 8.1 0.0 3.9

Cycle Q Clear Time (g_c), s 0.0 2.3 0.0 4.4 0.0 8.1 0.0 3.9

Lane Grp Cap (c), veh/h 0 1708 0 434 0 553 0 868

V/C Ratio (X) 0.00 0.19 0.00 0.45 0.00 0.63 0.00 0.40

Avail Cap (c_a), veh/h 0 3459 0 852 0 1282 0 1705

Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00

Uniform Delay (d1), s/veh 0.0 5.9 0.0 14.0 0.0 12.3 0.0 13.8

Incr Delay (d2), s/veh 0.0 0.0 0.0 0.3 0.0 0.4 0.0 0.1

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 5.9 0.0 14.3 0.0 12.8 0.0 13.9

1st-Term Q (Q1), veh/ln 0.0 0.5 0.0 1.3 0.0 2.1 0.0 1.2

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.80 0.00 1.80 0.00 1.80 0.00 1.80

%ile Back of Q (95%), veh/ln 0.0 0.9 0.0 2.4 0.0 4.0 0.0 2.1

%ile Storage Ratio (RQ%) 0.00 0.01 0.00 0.04 0.00 0.02 0.00 0.03

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 0 14 0 16 0 18

Lane Assignment R T+R T+R R

Lanes in Grp 0 1 0 1 0 1 0 1

Grp Vol (v), veh/h 0 122 0 193 0 343 0 0

Grp Sat Flow (s), veh/h/ln 0 1192 0 1591 0 1581 0 1466

Q Serve Time (g_s), s 0.0 2.5 0.0 4.6 0.0 8.2 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 2.5 0.0 4.6 0.0 8.2 0.0 0.0

Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop RT Outside Lane (P_R) 0.00 1.00 0.00 0.63 0.00 0.37 0.00 1.00

Lane Grp Cap (c), veh/h 0 615 0 410 0 545 0 378

V/C Ratio (X) 0.00 0.20 0.00 0.47 0.00 0.63 0.00 0.00

Avail Cap (c_a), veh/h 0 1245 0 806 0 1265 0 742

Upstream Filter (I) 0.00 1.00 0.00 1.00 0.00 1.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 5.9 0.0 14.1 0.0 12.3 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.1 0.0 0.3 0.0 0.4 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 5.9 0.0 14.4 0.0 12.8 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 0.4 0.0 1.3 0.0 2.1 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.80 0.00 1.80 0.00 1.80 0.00 1.00

%ile Back of Q (95%), veh/ln 0.0 0.7 0.0 2.4 0.0 3.9 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.10 0.00 0.04 0.00 0.02 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 12.2

HCM 6th LOS B

Notes

Unsignalized Delay for [SWR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 935 75 250 640 60 175

Future Volume (veh/h) 935 75 250 640 60 175

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1772 1772 1688 1744 1646 1744

Adj Flow Rate, veh/h 1039 83 278 711 67 194

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 2 2 8 4 11 4

Cap, veh/h 1996 159 434 2573 185 301

Arrive On Green 0.63 0.63 0.17 1.00 0.12 0.12

Sat Flow, veh/h 3246 252 1607 3400 1567 1478

Grp Volume(v), veh/h 554 568 278 711 67 194

Grp Sat Flow(s),veh/h/ln1683 1727 1607 1657 1567 1478

Q Serve(g_s), s 16.2 16.2 5.6 0.0 3.5 10.6

Cycle Q Clear(g_c), s 16.2 16.2 5.6 0.0 3.5 10.6

Prop In Lane 0.15 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 1064 1092 434 2573 185 301

V/C Ratio(X) 0.52 0.52 0.64 0.28 0.36 0.65

Avail Cap(c_a), veh/h 1064 1092 709 2573 185 301

HCM Platoon Ratio 1.00 1.00 2.00 2.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 0.94 0.94 1.00 1.00

Uniform Delay (d), s/veh 9.1 9.1 7.0 0.0 36.6 32.9

Incr Delay (d2), s/veh 1.8 1.8 0.6 0.3 0.4 3.7

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln9.2 9.4 1.8 0.2 2.5 7.4

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 10.9 10.9 7.5 0.3 37.0 36.6

LnGrp LOS B B A A D D

Approach Vol, veh/h 1122 989 261

Approach Delay, s/veh 10.9 2.3 36.7

Approach LOS B A D

Timer - Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s13.0 62.2 75.2 14.8

Change Period (Y+Rc), s 5.3 5.3 5.3 4.2

Max Green Setting (Gmax), s23.1 41.5 69.9 10.6

Max Q Clear Time (g_c+I1), s7.6 18.2 2.0 12.6

Green Ext Time (p_c), s 0.1 2.3 1.7 0.0

Intersection Summary

HCM 6th Ctrl Delay 10.1

HCM 6th LOS B
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 935 75 250 640 60 175

Future Volume (veh/h) 935 75 250 640 60 175

Number 2 12 1 6 3 18

Initial Q, veh 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1772 1772 1688 1744 1646 1744

Adj Flow Rate, veh/h 1039 83 278 711 67 194

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 2 2 8 4 11 4

Opposing Right Turn Influence Yes Yes

Cap, veh/h 1996 159 434 2573 185 301

HCM Platoon Ratio 1.00 1.00 2.00 2.00 1.00 1.00

Prop Arrive On Green 0.63 0.63 0.17 1.00 0.12 0.12

Unsig. Movement Delay

Ln Grp Delay, s/veh 10.9 10.9 7.5 0.3 37.0 36.6

Ln Grp LOS B B A A D D

Approach Vol, veh/h 1122 989 261

Approach Delay, s/veh 10.9 2.3 36.7

Approach LOS B A D

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 1 2 8 6

Case No 1.2 8.0 9.0 4.0

Phs Duration (G+Y+Rc), s 13.0 62.2 14.8 75.2

Change Period (Y+Rc), s 5.3 5.3 4.2 5.3

Max Green (Gmax), s 23.1 41.5 10.6 69.9

Max Allow Headway (MAH), s 1.8 3.0 2.0 3.0

Max Q Clear (g_c+l1), s 7.6 18.2 12.6 2.0

Green Ext Time (g_e), s 0.1 2.3 0.0 1.7

Prob of Phs Call (p_c) 1.00 1.00 1.00 1.00

Prob of Max Out (p_x) 0.00 0.00 1.00 0.00

Left-Turn Movement Data

Assigned Mvmt 1 5 3

Mvmt Sat Flow, veh/h 1607 0 1567

Through Movement Data

Assigned Mvmt 2 8 6

Mvmt Sat Flow, veh/h 3246 0 3400

Right-Turn Movement Data

Assigned Mvmt 12 18 16

Mvmt Sat Flow, veh/h 252 1478 0

Left Lane Group Data

Assigned Mvmt 1 5 3 0 0 0 0 0

Lane Assignment L (Pr/Pm) L
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Lanes in Grp 1 0 1 0 0 0 0 0

Grp Vol (v), veh/h 278 0 67 0 0 0 0 0

Grp Sat Flow (s), veh/h/ln 1607 0 1567 0 0 0 0 0

Q Serve Time (g_s), s 5.6 0.0 3.5 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 5.6 0.0 3.5 0.0 0.0 0.0 0.0 0.0

Perm LT Sat Flow (s_l), veh/h/ln 478 0 1567 0 0 0 0 0

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0

Perm LT Eff Green (g_p), s 58.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Perm LT Serve Time (g_u), s 40.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Perm LT Q Serve Time (g_ps), s 20.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Time to First Blk (g_f), s 0.0 56.9 0.0 0.0 0.0 0.0 0.0 0.0

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop LT Inside Lane (P_L) 1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 434 0 185 0 0 0 0 0

V/C Ratio (X) 0.64 0.00 0.36 0.00 0.00 0.00 0.00 0.00

Avail Cap (c_a), veh/h 709 0 185 0 0 0 0 0

Upstream Filter (I) 0.94 0.00 1.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 7.0 0.0 36.6 0.0 0.0 0.0 0.0 0.0

Incr Delay (d2), s/veh 0.6 0.0 0.4 0.0 0.0 0.0 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 7.5 0.0 37.0 0.0 0.0 0.0 0.0 0.0

1st-Term Q (Q1), veh/ln 0.9 0.0 1.3 0.0 0.0 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 1.80 1.00 1.80 0.00 0.00 0.00 0.00 0.00

%ile Back of Q (95%), veh/ln 1.8 0.0 2.5 0.0 0.0 0.0 0.0 0.0

%ile Storage Ratio (RQ%) 0.32 0.00 1.33 0.00 0.00 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 8 0 0 6 0 0

Lane Assignment T T

Lanes in Grp 0 1 0 0 0 2 0 0

Grp Vol (v), veh/h 0 554 0 0 0 711 0 0

Grp Sat Flow (s), veh/h/ln 0 1683 0 0 0 1657 0 0

Q Serve Time (g_s), s 0.0 16.2 0.0 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 16.2 0.0 0.0 0.0 0.0 0.0 0.0

Lane Grp Cap (c), veh/h 0 1064 0 0 0 2573 0 0

V/C Ratio (X) 0.00 0.52 0.00 0.00 0.00 0.28 0.00 0.00

Avail Cap (c_a), veh/h 0 1064 0 0 0 2573 0 0

Upstream Filter (I) 0.00 1.00 0.00 0.00 0.00 0.94 0.00 0.00

Uniform Delay (d1), s/veh 0.0 9.1 0.0 0.0 0.0 0.0 0.0 0.0

Incr Delay (d2), s/veh 0.0 1.8 0.0 0.0 0.0 0.3 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 10.9 0.0 0.0 0.0 0.3 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 4.8 0.0 0.0 0.0 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.5 0.0 0.0 0.0 0.1 0.0 0.0
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.71 1.00 0.00 0.00 1.80 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 9.2 0.0 0.0 0.0 0.2 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 4.48 0.00 0.00 0.00 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 18 0 0 16 0 0

Lane Assignment T+R R

Lanes in Grp 0 1 1 0 0 0 0 0

Grp Vol (v), veh/h 0 568 194 0 0 0 0 0

Grp Sat Flow (s), veh/h/ln 0 1727 1478 0 0 0 0 0

Q Serve Time (g_s), s 0.0 16.2 10.6 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 16.2 10.6 0.0 0.0 0.0 0.0 0.0

Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 1477.8 0.0 0.0 0.0 0.0 0.0

Prot RT Eff Green (g_R), s 0.0 0.0 7.7 0.0 0.0 0.0 0.0 0.0

Prop RT Outside Lane (P_R) 0.00 0.15 1.00 0.00 0.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 0 1092 301 0 0 0 0 0

V/C Ratio (X) 0.00 0.52 0.65 0.00 0.00 0.00 0.00 0.00

Avail Cap (c_a), veh/h 0 1092 301 0 0 0 0 0

Upstream Filter (I) 0.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 9.1 32.9 0.0 0.0 0.0 0.0 0.0

Incr Delay (d2), s/veh 0.0 1.8 3.7 0.0 0.0 0.0 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 10.9 36.6 0.0 0.0 0.0 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 5.0 3.8 0.0 0.0 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.5 0.3 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.70 1.80 0.00 0.00 1.00 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 9.4 7.4 0.0 0.0 0.0 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 4.57 0.14 0.00 0.00 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 10.1

HCM 6th LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 15 680 415 350 635 75 200 45 190 50 35 20

Future Volume (veh/h) 15 680 415 350 635 75 200 45 190 50 35 20

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1716 1772 1730 1772 1758 1772 1772 1786

Adj Flow Rate, veh/h 17 756 461 389 706 83 222 50 211 56 39 22

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 2 2 2 2 6 2 5 2 3 2 2 1

Cap, veh/h 465 1890 909 744 2034 239 398 343 394 160 101 57

Arrive On Green 0.38 0.38 0.38 0.07 0.69 0.69 0.04 0.19 0.19 0.09 0.09 0.09

Sat Flow, veh/h 687 3367 1502 3274 2938 345 3196 1772 1490 1118 1064 600

Grp Volume(v), veh/h 17 756 461 389 391 398 222 50 211 56 0 61

Grp Sat Flow(s),veh/h/ln 687 1683 1502 1637 1630 1654 1598 1772 1490 1118 0 1664

Q Serve(g_s), s 1.4 14.8 11.0 4.2 8.8 8.8 0.0 2.1 10.9 4.4 0.0 3.1

Cycle Q Clear(g_c), s 1.4 14.8 11.0 4.2 8.8 8.8 0.0 2.1 10.9 6.5 0.0 3.1

Prop In Lane 1.00 1.00 1.00 0.21 1.00 1.00 1.00 0.36

Lane Grp Cap(c), veh/h 465 1890 909 744 1128 1145 398 343 394 160 0 158

V/C Ratio(X) 0.04 0.40 0.51 0.52 0.35 0.35 0.56 0.15 0.54 0.35 0.00 0.39

Avail Cap(c_a), veh/h 465 1890 909 949 1128 1145 899 636 640 169 0 172

HCM Platoon Ratio 0.67 0.67 0.67 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.82 0.82 0.82 0.26 0.26 0.26 1.00 1.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 12.8 16.9 6.5 8.9 5.6 5.6 40.4 30.1 28.4 40.9 0.0 38.3

Incr Delay (d2), s/veh 0.1 0.5 1.7 0.1 0.2 0.2 0.5 0.1 0.4 0.5 0.0 0.6

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln0.4 9.7 6.3 2.1 3.6 3.7 4.2 1.6 6.9 2.2 0.0 2.3

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 12.9 17.5 8.1 9.0 5.8 5.8 40.8 30.2 28.8 41.3 0.0 38.9

LnGrp LOS B B A A A A D C C D A D

Approach Vol, veh/h 1234 1178 483 117

Approach Delay, s/veh 13.9 6.9 34.5 40.0

Approach LOS B A C D

Timer - Assigned Phs 1 2 3 4 6 8

Phs Duration (G+Y+Rc), s11.8 55.9 8.9 13.4 67.7 22.3

Change Period (Y+Rc), s 5.4 5.4 * 4.9 * 4.9 5.4 * 4.9

Max Green Setting (Gmax), s12.0 30.0 * 18 * 9.3 47.4 * 32

Max Q Clear Time (g_c+I1), s6.2 16.8 2.0 8.5 10.8 12.9

Green Ext Time (p_c), s 0.2 1.9 0.1 0.0 1.5 0.2

Intersection Summary

HCM 6th Ctrl Delay 15.5

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 15 680 415 350 635 75 200 45 190 50 35 20

Future Volume (veh/h) 15 680 415 350 635 75 200 45 190 50 35 20

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1716 1772 1730 1772 1758 1772 1772 1786

Adj Flow Rate, veh/h 17 756 461 389 706 83 222 50 211 56 39 22

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 2 2 2 2 6 2 5 2 3 2 2 1

Opposing Right Turn Influence Yes Yes Yes Yes

Cap, veh/h 465 1890 909 744 2034 239 398 343 394 160 101 57

HCM Platoon Ratio 0.67 0.67 0.67 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Prop Arrive On Green 0.38 0.38 0.38 0.07 0.69 0.69 0.04 0.19 0.19 0.09 0.09 0.09

Unsig. Movement Delay

Ln Grp Delay, s/veh 12.9 17.5 8.1 9.0 5.8 5.8 40.8 30.2 28.8 41.3 0.0 38.9

Ln Grp LOS B B A A A A D C C D A D

Approach Vol, veh/h 1234 1178 483 117

Approach Delay, s/veh 13.9 6.9 34.5 40.0

Approach LOS B A C D

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 3 6 8

Case No 1.2 5.3 6.4 1.4 4.0 3.0

Phs Duration (G+Y+Rc), s 11.8 55.9 13.4 8.9 67.7 22.3

Change Period (Y+Rc), s 5.4 5.4 * 4.9 * 4.9 5.4 * 4.9

Max Green (Gmax), s 12.0 30.0 * 9.3 * 18 47.4 * 32

Max Allow Headway (MAH), s 1.7 2.6 3.0 1.8 3.1 2.3

Max Q Clear (g_c+l1), s 6.2 16.8 8.5 2.0 10.8 12.9

Green Ext Time (g_e), s 0.2 1.9 0.0 0.1 1.5 0.2

Prob of Phs Call (p_c) 1.00 1.00 1.00 1.00 1.00 1.00

Prob of Max Out (p_x) 0.00 0.00 1.00 0.00 0.00 0.00

Left-Turn Movement Data

Assigned Mvmt 1 5 7 3

Mvmt Sat Flow, veh/h 3274 687 1118 3196

Through Movement Data

Assigned Mvmt 2 4 6 8

Mvmt Sat Flow, veh/h 3367 1064 2938 1772

Right-Turn Movement Data

Assigned Mvmt 12 14 16 18

Mvmt Sat Flow, veh/h 1502 600 345 1490

Left Lane Group Data

Assigned Mvmt 1 5 7 3 0 0 0 0

Lane Assignment L (Pr/Pm) L LL (Pr/Pm)
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Lanes in Grp 2 1 1 2 0 0 0 0

Grp Vol (v), veh/h 389 17 56 222 0 0 0 0

Grp Sat Flow (s), veh/h/ln 1637 687 1118 1598 0 0 0 0

Q Serve Time (g_s), s 4.2 1.4 4.4 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 4.2 1.4 6.5 0.0 0.0 0.0 0.0 0.0

Perm LT Sat Flow (s_l), veh/h/ln 445 687 1118 1270 0 0 0 0

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0

Perm LT Eff Green (g_p), s 52.5 50.5 8.5 6.5 0.0 0.0 0.0 0.0

Perm LT Serve Time (g_u), s 35.7 50.5 6.4 3.4 0.0 0.0 0.0 0.0

Perm LT Q Serve Time (g_ps), s 13.1 1.4 4.4 3.4 0.0 0.0 0.0 0.0

Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop LT Inside Lane (P_L) 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 744 465 160 398 0 0 0 0

V/C Ratio (X) 0.52 0.04 0.35 0.56 0.00 0.00 0.00 0.00

Avail Cap (c_a), veh/h 949 465 169 899 0 0 0 0

Upstream Filter (I) 0.26 0.82 1.00 1.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 8.9 12.8 40.9 40.4 0.0 0.0 0.0 0.0

Incr Delay (d2), s/veh 0.1 0.1 0.5 0.5 0.0 0.0 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 9.0 12.9 41.3 40.8 0.0 0.0 0.0 0.0

1st-Term Q (Q1), veh/ln 1.2 0.2 1.2 2.3 0.0 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 1.77 1.80 1.80 1.80 0.00 0.00 0.00 0.00

%ile Back of Q (95%), veh/ln 2.1 0.4 2.2 4.2 0.0 0.0 0.0 0.0

%ile Storage Ratio (RQ%) 0.18 0.07 0.56 0.42 0.00 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 4 0 0 6 0 8

Lane Assignment T T T

Lanes in Grp 0 2 0 0 0 1 0 1

Grp Vol (v), veh/h 0 756 0 0 0 391 0 50

Grp Sat Flow (s), veh/h/ln 0 1683 0 0 0 1630 0 1772

Q Serve Time (g_s), s 0.0 14.8 0.0 0.0 0.0 8.8 0.0 2.1

Cycle Q Clear Time (g_c), s 0.0 14.8 0.0 0.0 0.0 8.8 0.0 2.1

Lane Grp Cap (c), veh/h 0 1890 0 0 0 1128 0 343

V/C Ratio (X) 0.00 0.40 0.00 0.00 0.00 0.35 0.00 0.15

Avail Cap (c_a), veh/h 0 1890 0 0 0 1128 0 636

Upstream Filter (I) 0.00 0.82 0.00 0.00 0.00 0.26 0.00 1.00

Uniform Delay (d1), s/veh 0.0 16.9 0.0 0.0 0.0 5.6 0.0 30.1

Incr Delay (d2), s/veh 0.0 0.5 0.0 0.0 0.0 0.2 0.0 0.1

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 17.5 0.0 0.0 0.0 5.8 0.0 30.2

1st-Term Q (Q1), veh/ln 0.0 5.9 0.0 0.0 0.0 2.2 0.0 0.9

2nd-Term Q (Q2), veh/ln 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.60 1.00 0.00 0.00 1.55 0.00 1.80

%ile Back of Q (95%), veh/ln 0.0 9.7 0.0 0.0 0.0 3.6 0.0 1.6

%ile Storage Ratio (RQ%) 0.00 0.12 0.00 0.00 0.00 0.03 0.00 0.02

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 14 0 0 16 0 18

Lane Assignment R T+R T+R R

Lanes in Grp 0 1 1 0 0 1 0 1

Grp Vol (v), veh/h 0 461 61 0 0 398 0 211

Grp Sat Flow (s), veh/h/ln 0 1502 1664 0 0 1654 0 1490

Q Serve Time (g_s), s 0.0 11.0 3.1 0.0 0.0 8.8 0.0 10.9

Cycle Q Clear Time (g_c), s 0.0 11.0 3.1 0.0 0.0 8.8 0.0 10.9

Prot RT Sat Flow (s_R), veh/h/ln 0.0 1501.6 0.0 0.0 0.0 0.0 0.0 1489.7

Prot RT Eff Green (g_R), s 0.0 4.0 0.0 0.0 0.0 0.0 0.0 6.4

Prop RT Outside Lane (P_R) 0.00 1.00 0.36 0.00 0.00 0.21 0.00 1.00

Lane Grp Cap (c), veh/h 0 909 158 0 0 1145 0 394

V/C Ratio (X) 0.00 0.51 0.39 0.00 0.00 0.35 0.00 0.54

Avail Cap (c_a), veh/h 0 909 172 0 0 1145 0 640

Upstream Filter (I) 0.00 0.82 1.00 0.00 0.00 0.26 0.00 1.00

Uniform Delay (d1), s/veh 0.0 6.5 38.3 0.0 0.0 5.6 0.0 28.4

Incr Delay (d2), s/veh 0.0 1.7 0.6 0.0 0.0 0.2 0.0 0.4

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 8.1 38.9 0.0 0.0 5.8 0.0 28.8

1st-Term Q (Q1), veh/ln 0.0 3.1 1.3 0.0 0.0 2.3 0.0 3.8

2nd-Term Q (Q2), veh/ln 0.0 0.4 0.0 0.0 0.0 0.1 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.79 1.80 0.00 0.00 1.54 0.00 1.80

%ile Back of Q (95%), veh/ln 0.0 6.3 2.3 0.0 0.0 3.7 0.0 6.9

%ile Storage Ratio (RQ%) 0.00 1.07 0.05 0.00 0.00 0.03 0.00 0.09

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 15.5

HCM 6th LOS B

Notes

* HCM 6th Edition computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 160 760 870 125 250 190

Future Volume (veh/h) 160 760 870 125 250 190

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1603 1744 1730 1646 1744 1702

Adj Flow Rate, veh/h 178 844 967 139 278 211

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 14 4 5 11 4 7

Cap, veh/h 251 1772 1062 153 295 224

Arrive On Green 0.09 0.53 0.37 0.37 0.33 0.33

Sat Flow, veh/h 1527 3400 2971 414 895 679

Grp Volume(v), veh/h 178 844 551 555 490 0

Grp Sat Flow(s),veh/h/ln1527 1657 1643 1655 1577 0

Q Serve(g_s), s 5.5 12.9 25.8 25.8 24.5 0.0

Cycle Q Clear(g_c), s 5.5 12.9 25.8 25.8 24.5 0.0

Prop In Lane 1.00 0.25 0.57 0.43

Lane Grp Cap(c), veh/h 251 1772 605 609 520 0

V/C Ratio(X) 0.71 0.48 0.91 0.91 0.94 0.00

Avail Cap(c_a), veh/h 317 2285 789 794 644 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 18.2 11.8 24.3 24.3 26.4 0.0

Incr Delay (d2), s/veh 3.3 0.1 10.6 10.7 18.6 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln3.4 7.3 16.2 16.3 16.9 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 21.5 11.8 35.0 35.0 45.0 0.0

LnGrp LOS C B C D D A

Approach Vol, veh/h 1022 1106 490

Approach Delay, s/veh 13.5 35.0 45.0

Approach LOS B D D

Timer - Assigned Phs 2 4 5 6

Phs Duration (G+Y+Rc), s 49.4 31.6 13.5 35.9

Change Period (Y+Rc), s 6.1 4.9 6.1 6.1

Max Green Setting (Gmax), s 55.9 33.1 10.9 38.9

Max Q Clear Time (g_c+I1), s 14.9 26.5 7.5 27.8

Green Ext Time (p_c), s 2.1 0.2 0.0 2.0

Intersection Summary

HCM 6th Ctrl Delay 28.5

HCM 6th LOS C

Notes

User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 160 760 870 125 250 190

Future Volume (veh/h) 160 760 870 125 250 190

Number 5 2 6 16 7 14

Initial Q, veh 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1603 1744 1730 1646 1744 1702

Adj Flow Rate, veh/h 178 844 967 139 278 211

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 14 4 5 11 4 7

Opposing Right Turn Influence Yes Yes

Cap, veh/h 251 1772 1062 153 295 224

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00

Prop Arrive On Green 0.09 0.53 0.37 0.37 0.33 0.33

Unsig. Movement Delay

Ln Grp Delay, s/veh 21.5 11.8 35.0 35.0 45.0 0.0

Ln Grp LOS C B C D D A

Approach Vol, veh/h 1022 1106 490

Approach Delay, s/veh 13.5 35.0 45.0

Approach LOS B D D

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6

Case No 4.0 12.0 1.2 8.0

Phs Duration (G+Y+Rc), s 49.4 31.6 13.5 35.9

Change Period (Y+Rc), s 6.1 4.9 6.1 6.1

Max Green (Gmax), s 55.9 33.1 10.9 38.9

Max Allow Headway (MAH), s 3.0 1.9 1.8 3.1

Max Q Clear (g_c+l1), s 14.9 26.5 7.5 27.8

Green Ext Time (g_e), s 2.1 0.2 0.0 2.0

Prob of Phs Call (p_c) 1.00 1.00 0.98 1.00

Prob of Max Out (p_x) 0.00 0.01 0.05 0.09

Left-Turn Movement Data

Assigned Mvmt 7 5 1

Mvmt Sat Flow, veh/h 895 1527 0

Through Movement Data

Assigned Mvmt 2 4 6

Mvmt Sat Flow, veh/h 3400 3 2971

Right-Turn Movement Data

Assigned Mvmt 12 14 16

Mvmt Sat Flow, veh/h 0 679 414

Left Lane Group Data

Assigned Mvmt 0 0 0 7 5 1 0 0

Lane Assignment L+T+RL (Pr/Pm)
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Lanes in Grp 0 0 0 1 1 0 0 0

Grp Vol (v), veh/h 0 0 0 490 178 0 0 0

Grp Sat Flow (s), veh/h/ln 0 0 0 1577 1527 0 0 0

Q Serve Time (g_s), s 0.0 0.0 0.0 24.5 5.5 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 24.5 5.5 0.0 0.0 0.0

Perm LT Sat Flow (s_l), veh/h/ln 0 0 0 0 461 0 0 0

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0

Perm LT Eff Green (g_p), s 0.0 0.0 0.0 0.0 31.8 0.0 0.0 0.0

Perm LT Serve Time (g_u), s 0.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0

Perm LT Q Serve Time (g_ps), s 0.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0

Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 29.8 0.0 0.0

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop LT Inside Lane (P_L) 0.00 0.00 0.00 0.57 1.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 0 0 0 520 251 0 0 0

V/C Ratio (X) 0.00 0.00 0.00 0.94 0.71 0.00 0.00 0.00

Avail Cap (c_a), veh/h 0 0 0 644 317 0 0 0

Upstream Filter (I) 0.00 0.00 0.00 1.00 1.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 0.0 0.0 26.4 18.2 0.0 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.0 0.0 18.6 3.3 0.0 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 0.0 0.0 45.0 21.5 0.0 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 8.7 1.7 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 2.7 0.2 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 0.00 0.00 1.49 1.80 1.00 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 0.0 0.0 16.9 3.4 0.0 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.32 1.11 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 0 4 0 6 0 0

Lane Assignment T T

Lanes in Grp 0 2 0 0 0 1 0 0

Grp Vol (v), veh/h 0 844 0 0 0 551 0 0

Grp Sat Flow (s), veh/h/ln 0 1657 0 0 0 1643 0 0

Q Serve Time (g_s), s 0.0 12.9 0.0 0.0 0.0 25.8 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 12.9 0.0 0.0 0.0 25.8 0.0 0.0

Lane Grp Cap (c), veh/h 0 1772 0 0 0 605 0 0

V/C Ratio (X) 0.00 0.48 0.00 0.00 0.00 0.91 0.00 0.00

Avail Cap (c_a), veh/h 0 2285 0 0 0 789 0 0

Upstream Filter (I) 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 11.8 0.0 0.0 0.0 24.3 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.1 0.0 0.0 0.0 10.6 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 11.8 0.0 0.0 0.0 35.0 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 4.0 0.0 0.0 0.0 9.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.80 0.00 1.00 0.00 1.50 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 7.3 0.0 0.0 0.0 16.2 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.06 0.00 0.00 0.00 2.68 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 0 14 0 16 0 0

Lane Assignment T+R

Lanes in Grp 0 0 0 0 0 1 0 0

Grp Vol (v), veh/h 0 0 0 0 0 555 0 0

Grp Sat Flow (s), veh/h/ln 0 0 0 0 0 1655 0 0

Q Serve Time (g_s), s 0.0 0.0 0.0 0.0 0.0 25.8 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 0.0 0.0 25.8 0.0 0.0

Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop RT Outside Lane (P_R) 0.00 0.00 0.00 0.43 0.00 0.25 0.00 0.00

Lane Grp Cap (c), veh/h 0 0 0 0 0 609 0 0

V/C Ratio (X) 0.00 0.00 0.00 0.00 0.00 0.91 0.00 0.00

Avail Cap (c_a), veh/h 0 0 0 0 0 794 0 0

Upstream Filter (I) 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 0.0 0.0 0.0 0.0 24.3 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.0 0.0 0.0 0.0 10.7 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 35.0 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 0.0 0.0 9.1 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.50 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 0.0 0.0 0.0 0.0 16.3 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.00 0.00 2.70 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 28.5

HCM 6th LOS C

Notes

User approved volume balancing among the lanes for turning movement.
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Intersection

Int Delay, s/veh 7.9

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 770 240 70 940 55 70

Future Vol, veh/h 770 240 70 940 55 70

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - 150 - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 90 90 90 90 90 90

Heavy Vehicles, % 4 2 2 5 2 2

Mvmt Flow 856 267 78 1044 61 78

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 1123 0 1668 562

          Stage 1 - - - - 990 -

          Stage 2 - - - - 678 -

Critical Hdwy - - 4.14 - 6.84 6.94

Critical Hdwy Stg 1 - - - - 5.84 -

Critical Hdwy Stg 2 - - - - 5.84 -

Follow-up Hdwy - - 2.22 - 3.52 3.32

Pot Cap-1 Maneuver - - 618 - 87 470

          Stage 1 - - - - 320 -

          Stage 2 - - - - 466 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 618 - 76 470

Mov Cap-2 Maneuver - - - - 76 -

          Stage 1 - - - - 320 -

          Stage 2 - - - - 407 -

 

Approach EB WB NB

HCM Control Delay, s 0 0.8 128.8

HCM LOS F

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 143 - - 618 -

HCM Lane V/C Ratio 0.971 - - 0.126 -

HCM Control Delay (s) 128.8 - - 11.7 -

HCM Lane LOS F - - B -

HCM 95th %tile Q(veh) 7 - - 0.4 -
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Intersection

Int Delay, s/veh 0.4

Movement EBL EBT WBT WBR SWL SWR

Lane Configurations

Traffic Vol, veh/h 20 995 680 20 15 15

Future Vol, veh/h 20 995 680 20 15 15

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length 100 - - - 0 -

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 90 90 90 90 90 90

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 22 1106 756 22 17 17

 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 778 0 - 0 1364 389

          Stage 1 - - - - 767 -

          Stage 2 - - - - 597 -

Critical Hdwy 4.14 - - - 6.84 6.94

Critical Hdwy Stg 1 - - - - 5.84 -

Critical Hdwy Stg 2 - - - - 5.84 -

Follow-up Hdwy 2.22 - - - 3.52 3.32

Pot Cap-1 Maneuver 834 - - - 139 610

          Stage 1 - - - - 419 -

          Stage 2 - - - - 513 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 834 - - - 135 610

Mov Cap-2 Maneuver - - - - 268 -

          Stage 1 - - - - 408 -

          Stage 2 - - - - 513 -

 

Approach EB WB SW

HCM Control Delay, s 0.2 0 15.6

HCM LOS C

 

Minor Lane/Major Mvmt EBL EBT WBT WBRSWLn1

Capacity (veh/h) 834 - - - 372

HCM Lane V/C Ratio 0.027 - - - 0.09

HCM Control Delay (s) 9.4 - - - 15.6

HCM Lane LOS A - - - C

HCM 95th %tile Q(veh) 0.1 - - - 0.3
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Appendix D: Synchro Output (2050 Build 
Conditions)
Mountain View Drive Realignment:

W Yellowstone Highway & Mountain View Drive / Poison Spider Road
W Yellowstone Highway & Wyoming Boulevard

Van Horn Avenue Realignment:
W Yellowstone Highway & Salt Creek Highway / Van Horn Avenue

Offset T Signalized Intersection:
W Yellowstone Highway & Salt Creek Highway
W Yellowstone Highway & Van Horn Avenue

Van Horn Avenue Northbound Right Turn Lane:
W Yellowstone Highway & Van Horn Avenue
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 10 675 35 110 735 5 90 5 260 10 5 20

Future Volume (veh/h) 10 675 35 110 735 5 90 5 260 10 5 20

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1772 1688 1758 1660 1702 1772 1702 1772 1674 1772 1772 1772

Adj Flow Rate, veh/h 12 794 41 129 865 6 106 6 306 12 6 24

Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85

Percent Heavy Veh, % 2 8 3 10 7 2 7 2 9 2 2 2

Cap, veh/h 461 1740 90 419 2008 14 332 17 372 212 64 257

Arrive On Green 0.01 0.56 0.56 0.11 1.00 1.00 0.21 0.21 0.21 0.21 0.21 0.21

Sat Flow, veh/h 1688 3102 160 1581 3291 23 1222 80 1418 1067 310 1239

Grp Volume(v), veh/h 12 410 425 129 425 446 112 0 306 12 0 30

Grp Sat Flow(s),veh/h/ln 1688 1603 1659 1581 1617 1698 1302 0 1418 1067 0 1549

Q Serve(g_s), s 0.3 13.6 13.6 3.1 0.0 0.0 6.2 0.0 18.3 0.9 0.0 1.4

Cycle Q Clear(g_c), s 0.3 13.6 13.6 3.1 0.0 0.0 7.6 0.0 18.3 8.5 0.0 1.4

Prop In Lane 1.00 0.10 1.00 0.01 0.95 1.00 1.00 0.80

Lane Grp Cap(c), veh/h 461 899 931 419 986 1036 348 0 372 212 0 322

V/C Ratio(X) 0.03 0.46 0.46 0.31 0.43 0.43 0.32 0.00 0.82 0.06 0.00 0.09

Avail Cap(c_a), veh/h 626 899 931 643 986 1036 348 0 372 212 0 322

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.97 0.97 0.97 0.91 0.91 0.91 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 8.2 11.7 11.7 7.8 0.0 0.0 31.8 0.0 31.2 35.0 0.0 28.8

Incr Delay (d2), s/veh 0.0 1.6 1.6 0.1 1.3 1.2 0.2 0.0 13.0 0.0 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln 0.2 8.1 8.3 1.4 0.6 0.6 3.8 0.0 11.9 0.4 0.0 0.9

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 8.2 13.3 13.2 8.0 1.3 1.2 32.0 0.0 44.2 35.0 0.0 28.8

LnGrp LOS A B B A A A C A D D A C

Approach Vol, veh/h 847 1000 418 42

Approach Delay, s/veh 13.2 2.1 40.9 30.6

Approach LOS B A D C

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.2 55.8 24.0 5.8 60.2 24.0

Change Period (Y+Rc), s 5.3 5.3 5.3 4.5 5.3 5.3

Max Green Setting (Gmax), s 17.7 37.7 18.7 10.1 46.1 18.7

Max Q Clear Time (g_c+I1), s 5.1 15.6 10.5 2.3 2.0 20.3

Green Ext Time (p_c), s 0.0 1.6 0.0 0.0 1.6 0.0

Intersection Summary

HCM 6th Ctrl Delay 13.7

HCM 6th LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 10 675 35 110 735 5 90 5 260 10 5 20

Future Volume (veh/h) 10 675 35 110 735 5 90 5 260 10 5 20

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1772 1688 1758 1660 1702 1772 1702 1772 1674 1772 1772 1772

Adj Flow Rate, veh/h 12 794 41 129 865 6 106 6 306 12 6 24

Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85

Percent Heavy Veh, % 2 8 3 10 7 2 7 2 9 2 2 2

Opposing Right Turn Influence Yes Yes Yes Yes

Cap, veh/h 461 1740 90 419 2008 14 332 17 372 212 64 257

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Prop Arrive On Green 0.01 0.56 0.56 0.11 1.00 1.00 0.21 0.21 0.21 0.21 0.21 0.21

Unsig. Movement Delay

Ln Grp Delay, s/veh 8.2 13.3 13.2 8.0 1.3 1.2 32.0 0.0 44.2 35.0 0.0 28.8

Ln Grp LOS A B B A A A C A D D A C

Approach Vol, veh/h 847 1000 418 42

Approach Delay, s/veh 13.2 2.1 40.9 30.6

Approach LOS B A D C

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Case No 1.1 4.0 6.0 1.1 4.0 7.0

Phs Duration (G+Y+Rc), s 10.2 55.8 24.0 5.8 60.2 24.0

Change Period (Y+Rc), s 5.3 5.3 5.3 4.5 5.3 5.3

Max Green (Gmax), s 17.7 37.7 18.7 10.1 46.1 18.7

Max Allow Headway (MAH), s 1.8 3.0 3.3 3.7 3.0 2.4

Max Q Clear (g_c+l1), s 5.1 15.6 10.5 2.3 2.0 20.3

Green Ext Time (g_e), s 0.0 1.6 0.0 0.0 1.6 0.0

Prob of Phs Call (p_c) 0.96 1.00 1.00 0.26 1.00 1.00

Prob of Max Out (p_x) 0.00 0.00 0.00 0.00 0.00 1.00

Left-Turn Movement Data

Assigned Mvmt 1 7 5 3

Mvmt Sat Flow, veh/h 1581 1067 1688 1222

Through Movement Data

Assigned Mvmt 2 4 6 8

Mvmt Sat Flow, veh/h 3102 310 3291 80

Right-Turn Movement Data

Assigned Mvmt 12 14 16 18

Mvmt Sat Flow, veh/h 160 1239 23 1418

Left Lane Group Data

Assigned Mvmt 1 0 0 7 5 0 0 3

Lane Assignment L (Pr/Pm) LL (Pr/Pm) L+T
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Lanes in Grp 1 0 0 1 1 0 0 1

Grp Vol (v), veh/h 129 0 0 12 12 0 0 112

Grp Sat Flow (s), veh/h/ln 1581 0 0 1067 1688 0 0 1302

Q Serve Time (g_s), s 3.1 0.0 0.0 0.9 0.3 0.0 0.0 6.2

Cycle Q Clear Time (g_c), s 3.1 0.0 0.0 8.5 0.3 0.0 0.0 7.6

Perm LT Sat Flow (s_l), veh/h/ln 616 0 0 1067 636 0 0 1401

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0

Perm LT Eff Green (g_p), s 51.6 0.0 0.0 18.7 50.5 0.0 0.0 18.7

Perm LT Serve Time (g_u), s 36.9 0.0 0.0 11.1 50.5 0.0 0.0 17.3

Perm LT Q Serve Time (g_ps), s 3.6 0.0 0.0 0.9 0.0 0.0 0.0 6.2

Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

Prop LT Inside Lane (P_L) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 0.95

Lane Grp Cap (c), veh/h 419 0 0 212 461 0 0 348

V/C Ratio (X) 0.31 0.00 0.00 0.06 0.03 0.00 0.00 0.32

Avail Cap (c_a), veh/h 643 0 0 212 626 0 0 348

Upstream Filter (I) 0.91 0.00 0.00 1.00 0.97 0.00 0.00 1.00

Uniform Delay (d1), s/veh 7.8 0.0 0.0 35.0 8.2 0.0 0.0 31.8

Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 8.0 0.0 0.0 35.0 8.2 0.0 0.0 32.0

1st-Term Q (Q1), veh/ln 0.8 0.0 0.0 0.2 0.1 0.0 0.0 2.1

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 1.80 0.00 0.00 1.80 1.80 0.00 0.00 1.80

%ile Back of Q (95%), veh/ln 1.4 0.0 0.0 0.4 0.2 0.0 0.0 3.8

%ile Storage Ratio (RQ%) 0.26 0.00 0.00 0.21 0.03 0.00 0.00 0.07

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 0 4 0 6 0 8

Lane Assignment T T

Lanes in Grp 0 1 0 0 0 1 0 0

Grp Vol (v), veh/h 0 410 0 0 0 425 0 0

Grp Sat Flow (s), veh/h/ln 0 1603 0 0 0 1617 0 0

Q Serve Time (g_s), s 0.0 13.6 0.0 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 13.6 0.0 0.0 0.0 0.0 0.0 0.0

Lane Grp Cap (c), veh/h 0 899 0 0 0 986 0 0

V/C Ratio (X) 0.00 0.46 0.00 0.00 0.00 0.43 0.00 0.00

Avail Cap (c_a), veh/h 0 899 0 0 0 986 0 0

Upstream Filter (I) 0.00 0.97 0.00 0.00 0.00 0.91 0.00 0.00

Uniform Delay (d1), s/veh 0.0 11.7 0.0 0.0 0.0 0.0 0.0 0.0

Incr Delay (d2), s/veh 0.0 1.6 0.0 0.0 0.0 1.3 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 13.3 0.0 0.0 0.0 1.3 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 4.2 0.0 0.0 0.0 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.4 0.0 0.0 0.0 0.3 0.0 0.0
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.75 0.00 1.00 0.00 1.80 0.00 1.00

%ile Back of Q (95%), veh/ln 0.0 8.1 0.0 0.0 0.0 0.6 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.09 0.00 0.00 0.00 0.01 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 0 14 0 16 0 18

Lane Assignment T+R T+R T+R R

Lanes in Grp 0 1 0 1 0 1 0 1

Grp Vol (v), veh/h 0 425 0 30 0 446 0 306

Grp Sat Flow (s), veh/h/ln 0 1659 0 1549 0 1698 0 1418

Q Serve Time (g_s), s 0.0 13.6 0.0 1.4 0.0 0.0 0.0 18.3

Cycle Q Clear Time (g_c), s 0.0 13.6 0.0 1.4 0.0 0.0 0.0 18.3

Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1418.3

Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.9

Prop RT Outside Lane (P_R) 0.00 0.10 0.00 0.80 0.00 0.01 0.00 1.00

Lane Grp Cap (c), veh/h 0 931 0 322 0 1036 0 372

V/C Ratio (X) 0.00 0.46 0.00 0.09 0.00 0.43 0.00 0.82

Avail Cap (c_a), veh/h 0 931 0 322 0 1036 0 372

Upstream Filter (I) 0.00 0.97 0.00 1.00 0.00 0.91 0.00 1.00

Uniform Delay (d1), s/veh 0.0 11.7 0.0 28.8 0.0 0.0 0.0 31.2

Incr Delay (d2), s/veh 0.0 1.6 0.0 0.0 0.0 1.2 0.0 13.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 13.2 0.0 28.8 0.0 1.2 0.0 44.2

1st-Term Q (Q1), veh/ln 0.0 4.4 0.0 0.5 0.0 0.0 0.0 6.1

2nd-Term Q (Q2), veh/ln 0.0 0.4 0.0 0.0 0.0 0.3 0.0 1.3

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.74 0.00 1.80 0.00 1.80 0.00 1.60

%ile Back of Q (95%), veh/ln 0.0 8.3 0.0 0.9 0.0 0.6 0.0 11.9

%ile Storage Ratio (RQ%) 0.00 0.09 0.00 0.02 0.00 0.01 0.00 0.23

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 13.7

HCM 6th LOS B



HCM 6th Signalized Intersection Summary

11: Wyoming Boulevard & US Hwy 20-26 02/27/2023

2050 Build AM Western Gateway Corridor Study 8:13 am 02/16/2023 2050 Build Synchro 11 Report

HDR Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 35 720 180 140 555 30 280 20 245 30 15 10

Future Volume (veh/h) 35 720 180 140 555 30 280 20 245 30 15 10

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1772 1716 1730 1688 1772 1786 1772 1772 1786 1744 1758 1786

Adj Flow Rate, veh/h 41 847 212 165 653 35 329 24 288 35 18 12

Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85

Percent Heavy Veh, % 2 6 5 8 2 1 2 2 1 4 3 1

Cap, veh/h 518 1893 952 723 2224 119 488 356 371 150 77 51

Arrive On Green 0.58 0.58 0.58 0.04 0.68 0.68 0.07 0.20 0.20 0.08 0.08 0.08

Sat Flow, veh/h 755 3260 1466 3118 3250 174 3274 1772 1514 1051 984 656

Grp Volume(v), veh/h 41 847 212 165 338 350 329 24 288 35 0 30

Grp Sat Flow(s),veh/h/ln 755 1630 1466 1559 1683 1741 1637 1772 1514 1051 0 1640

Q Serve(g_s), s 2.2 13.2 1.6 1.8 7.1 7.1 1.3 1.0 16.0 2.9 0.0 1.5

Cycle Q Clear(g_c), s 2.2 13.2 1.6 1.8 7.1 7.1 1.3 1.0 16.0 3.9 0.0 1.5

Prop In Lane 1.00 1.00 1.00 0.10 1.00 1.00 1.00 0.40

Lane Grp Cap(c), veh/h 518 1893 952 723 1152 1191 488 356 371 150 0 128

V/C Ratio(X) 0.08 0.45 0.22 0.23 0.29 0.29 0.67 0.07 0.78 0.23 0.00 0.24

Avail Cap(c_a), veh/h 518 1893 952 1023 1152 1191 630 455 455 163 0 148

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.86 0.86 0.86 0.45 0.45 0.45 1.00 1.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 8.4 10.7 1.5 7.5 5.6 5.6 38.6 29.1 31.7 40.5 0.0 39.0

Incr Delay (d2), s/veh 0.3 0.7 0.5 0.0 0.3 0.3 0.9 0.0 5.2 0.3 0.0 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln 0.6 7.4 1.2 0.9 3.6 3.7 6.2 0.8 10.3 1.4 0.0 1.1

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 8.6 11.3 2.0 7.5 5.9 5.9 39.5 29.1 36.9 40.8 0.0 39.3

LnGrp LOS A B A A A A D C D D A D

Approach Vol, veh/h 1100 853 641 65

Approach Delay, s/veh 9.4 6.2 37.9 40.1

Approach LOS A A D D

Timer - Assigned Phs 1 2 3 4 6 8

Phs Duration (G+Y+Rc), s 9.3 57.7 11.1 11.9 67.0 23.0

Change Period (Y+Rc), s 5.4 5.4 * 4.9 * 4.9 5.4 * 4.9

Max Green Setting (Gmax), s 12.6 38.6 * 10 * 8.1 56.6 * 23

Max Q Clear Time (g_c+I1), s 3.8 15.2 3.3 5.9 9.1 18.0

Green Ext Time (p_c), s 0.1 2.3 0.2 0.0 1.2 0.1

Intersection Summary

HCM 6th Ctrl Delay 16.0

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 35 720 180 140 555 30 280 20 245 30 15 10

Future Volume (veh/h) 35 720 180 140 555 30 280 20 245 30 15 10

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1772 1716 1730 1688 1772 1786 1772 1772 1786 1744 1758 1786

Adj Flow Rate, veh/h 41 847 212 165 653 35 329 24 288 35 18 12

Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85

Percent Heavy Veh, % 2 6 5 8 2 1 2 2 1 4 3 1

Opposing Right Turn Influence Yes Yes Yes Yes

Cap, veh/h 518 1893 952 723 2224 119 488 356 371 150 77 51

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Prop Arrive On Green 0.58 0.58 0.58 0.04 0.68 0.68 0.07 0.20 0.20 0.08 0.08 0.08

Unsig. Movement Delay

Ln Grp Delay, s/veh 8.6 11.3 2.0 7.5 5.9 5.9 39.5 29.1 36.9 40.8 0.0 39.3

Ln Grp LOS A B A A A A D C D D A D

Approach Vol, veh/h 1100 853 641 65

Approach Delay, s/veh 9.4 6.2 37.9 40.1

Approach LOS A A D D

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 3 6 8

Case No 1.2 5.3 6.4 1.4 4.0 3.0

Phs Duration (G+Y+Rc), s 9.3 57.7 11.9 11.1 67.0 23.0

Change Period (Y+Rc), s 5.4 5.4 * 4.9 * 4.9 5.4 * 4.9

Max Green (Gmax), s 12.6 38.6 * 8.1 * 10 56.6 * 23

Max Allow Headway (MAH), s 1.8 2.9 3.1 1.8 3.0 2.2

Max Q Clear (g_c+l1), s 3.8 15.2 5.9 3.3 9.1 18.0

Green Ext Time (g_e), s 0.1 2.3 0.0 0.2 1.2 0.1

Prob of Phs Call (p_c) 0.98 1.00 1.00 1.00 1.00 1.00

Prob of Max Out (p_x) 0.00 0.00 1.00 0.00 0.00 0.02

Left-Turn Movement Data

Assigned Mvmt 1 5 7 3

Mvmt Sat Flow, veh/h 3118 755 1051 3274

Through Movement Data

Assigned Mvmt 2 4 6 8

Mvmt Sat Flow, veh/h 3260 984 3250 1772

Right-Turn Movement Data

Assigned Mvmt 12 14 16 18

Mvmt Sat Flow, veh/h 1466 656 174 1514

Left Lane Group Data

Assigned Mvmt 1 5 7 3 0 0 0 0

Lane Assignment L (Pr/Pm) L LL (Pr/Pm)
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Lanes in Grp 2 1 1 2 0 0 0 0

Grp Vol (v), veh/h 165 41 35 329 0 0 0 0

Grp Sat Flow (s), veh/h/ln 1559 755 1051 1637 0 0 0 0

Q Serve Time (g_s), s 1.8 2.2 2.9 1.3 0.0 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 1.8 2.2 3.9 1.3 0.0 0.0 0.0 0.0

Perm LT Sat Flow (s_l), veh/h/ln 492 755 1051 1338 0 0 0 0

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0

Perm LT Eff Green (g_p), s 54.3 52.3 7.0 5.0 0.0 0.0 0.0 0.0

Perm LT Serve Time (g_u), s 39.0 52.3 6.0 3.5 0.0 0.0 0.0 0.0

Perm LT Q Serve Time (g_ps), s 3.1 2.2 2.9 3.5 0.0 0.0 0.0 0.0

Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop LT Inside Lane (P_L) 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 723 518 150 488 0 0 0 0

V/C Ratio (X) 0.23 0.08 0.23 0.67 0.00 0.00 0.00 0.00

Avail Cap (c_a), veh/h 1023 518 163 630 0 0 0 0

Upstream Filter (I) 0.45 0.86 1.00 1.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 7.5 8.4 40.5 38.6 0.0 0.0 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.3 0.3 0.9 0.0 0.0 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 7.5 8.6 40.8 39.5 0.0 0.0 0.0 0.0

1st-Term Q (Q1), veh/ln 0.5 0.3 0.7 3.4 0.0 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 1.80 1.80 1.80 1.80 0.00 0.00 0.00 0.00

%ile Back of Q (95%), veh/ln 0.9 0.6 1.4 6.2 0.0 0.0 0.0 0.0

%ile Storage Ratio (RQ%) 0.08 0.12 0.35 0.60 0.00 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 4 0 0 6 0 8

Lane Assignment T T T

Lanes in Grp 0 2 0 0 0 1 0 1

Grp Vol (v), veh/h 0 847 0 0 0 338 0 24

Grp Sat Flow (s), veh/h/ln 0 1630 0 0 0 1683 0 1772

Q Serve Time (g_s), s 0.0 13.2 0.0 0.0 0.0 7.1 0.0 1.0

Cycle Q Clear Time (g_c), s 0.0 13.2 0.0 0.0 0.0 7.1 0.0 1.0

Lane Grp Cap (c), veh/h 0 1893 0 0 0 1152 0 356

V/C Ratio (X) 0.00 0.45 0.00 0.00 0.00 0.29 0.00 0.07

Avail Cap (c_a), veh/h 0 1893 0 0 0 1152 0 455

Upstream Filter (I) 0.00 0.86 0.00 0.00 0.00 0.45 0.00 1.00

Uniform Delay (d1), s/veh 0.0 10.7 0.0 0.0 0.0 5.6 0.0 29.1

Incr Delay (d2), s/veh 0.0 0.7 0.0 0.0 0.0 0.3 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 11.3 0.0 0.0 0.0 5.9 0.0 29.1

1st-Term Q (Q1), veh/ln 0.0 4.1 0.0 0.0 0.0 1.9 0.0 0.4

2nd-Term Q (Q2), veh/ln 0.0 0.2 0.0 0.0 0.0 0.1 0.0 0.0
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.74 1.00 0.00 0.00 1.77 0.00 1.80

%ile Back of Q (95%), veh/ln 0.0 7.4 0.0 0.0 0.0 3.6 0.0 0.8

%ile Storage Ratio (RQ%) 0.00 0.10 0.00 0.00 0.00 0.03 0.00 0.01

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 14 0 0 16 0 18

Lane Assignment R T+R T+R R

Lanes in Grp 0 1 1 0 0 1 0 1

Grp Vol (v), veh/h 0 212 30 0 0 350 0 288

Grp Sat Flow (s), veh/h/ln 0 1466 1640 0 0 1741 0 1514

Q Serve Time (g_s), s 0.0 1.6 1.5 0.0 0.0 7.1 0.0 16.0

Cycle Q Clear Time (g_c), s 0.0 1.6 1.5 0.0 0.0 7.1 0.0 16.0

Prot RT Sat Flow (s_R), veh/h/ln 0.0 1465.9 0.0 0.0 0.0 0.0 0.0 1513.5

Prot RT Eff Green (g_R), s 0.0 6.2 0.0 0.0 0.0 0.0 0.0 3.9

Prop RT Outside Lane (P_R) 0.00 1.00 0.40 0.00 0.00 0.10 0.00 1.00

Lane Grp Cap (c), veh/h 0 952 128 0 0 1191 0 371

V/C Ratio (X) 0.00 0.22 0.24 0.00 0.00 0.29 0.00 0.78

Avail Cap (c_a), veh/h 0 952 148 0 0 1191 0 455

Upstream Filter (I) 0.00 0.86 1.00 0.00 0.00 0.45 0.00 1.00

Uniform Delay (d1), s/veh 0.0 1.5 39.0 0.0 0.0 5.6 0.0 31.7

Incr Delay (d2), s/veh 0.0 0.5 0.3 0.0 0.0 0.3 0.0 5.2

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 2.0 39.3 0.0 0.0 5.9 0.0 36.9

1st-Term Q (Q1), veh/ln 0.0 0.5 0.6 0.0 0.0 2.0 0.0 5.7

2nd-Term Q (Q2), veh/ln 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.5

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.80 1.80 0.00 0.00 1.76 0.00 1.66

%ile Back of Q (95%), veh/ln 0.0 1.2 1.1 0.0 0.0 3.7 0.0 10.3

%ile Storage Ratio (RQ%) 0.00 0.21 0.03 0.00 0.00 0.03 0.00 0.14

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 16.0

HCM 6th LOS B

Notes

* HCM 6th Edition computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 20 935 75 250 640 20 60 5 175 15 5 15

Future Volume (veh/h) 20 935 75 250 640 20 60 5 175 15 5 15

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1772 1772 1772 1688 1744 1772 1646 1772 1744 1772 1772 1772

Adj Flow Rate, veh/h 22 1039 83 278 711 22 67 6 194 17 6 17

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 2 2 2 8 4 2 11 2 4 2 2 2

Cap, veh/h 451 1602 128 359 1880 58 294 23 452 349 72 204

Arrive On Green 0.06 0.51 0.51 0.26 1.00 1.00 0.18 0.18 0.18 0.18 0.18 0.18

Sat Flow, veh/h 1688 3158 252 1607 3281 101 1207 129 1478 1410 408 1156

Grp Volume(v), veh/h 22 554 568 278 359 374 73 0 194 17 0 23

Grp Sat Flow(s),veh/h/ln 1688 1683 1727 1607 1657 1726 1336 0 1478 1410 0 1564

Q Serve(g_s), s 0.0 20.5 20.5 8.9 0.0 0.0 3.6 0.0 8.9 0.0 0.0 1.0

Cycle Q Clear(g_c), s 0.0 20.5 20.5 8.9 0.0 0.0 4.7 0.0 8.9 0.7 0.0 1.0

Prop In Lane 1.00 0.15 1.00 0.06 0.92 1.00 1.00 0.74

Lane Grp Cap(c), veh/h 451 854 876 359 949 989 317 0 452 349 0 276

V/C Ratio(X) 0.05 0.65 0.65 0.77 0.38 0.38 0.23 0.00 0.43 0.05 0.00 0.08

Avail Cap(c_a), veh/h 451 854 876 505 949 989 322 0 457 354 0 281

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.94 0.94 0.94 0.93 0.93 0.93 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 14.7 15.4 15.4 14.1 0.0 0.0 31.1 0.0 23.6 29.1 0.0 29.3

Incr Delay (d2), s/veh 0.0 3.6 3.5 2.7 1.1 1.0 0.1 0.0 0.2 0.0 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln 0.4 12.1 12.3 4.3 0.5 0.5 2.4 0.0 5.5 0.5 0.0 0.7

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 14.7 18.9 18.9 16.8 1.1 1.0 31.2 0.0 23.8 29.1 0.0 29.3

LnGrp LOS B B B B A A C A C C A C

Approach Vol, veh/h 1144 1011 267 40

Approach Delay, s/veh 18.8 5.4 25.8 29.2

Approach LOS B A C C

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 16.3 48.4 20.3 10.7 54.0 20.3

Change Period (Y+Rc), s 5.3 5.3 5.3 5.3 5.3 5.3

Max Green Setting (Gmax), s 18.7 35.1 15.3 5.1 48.7 15.3

Max Q Clear Time (g_c+I1), s 10.9 22.5 3.0 2.0 2.0 10.9

Green Ext Time (p_c), s 0.1 2.1 0.0 0.0 1.3 0.1

Intersection Summary

HCM 6th Ctrl Delay 14.2

HCM 6th LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 20 935 75 250 640 20 60 5 175 15 5 15

Future Volume (veh/h) 20 935 75 250 640 20 60 5 175 15 5 15

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1772 1772 1772 1688 1744 1772 1646 1772 1744 1772 1772 1772

Adj Flow Rate, veh/h 22 1039 83 278 711 22 67 6 194 17 6 17

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 2 2 2 8 4 2 11 2 4 2 2 2

Opposing Right Turn Influence No Yes Yes No

Cap, veh/h 451 1602 128 359 1880 58 294 23 452 349 72 204

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Prop Arrive On Green 0.06 0.51 0.51 0.26 1.00 1.00 0.18 0.18 0.18 0.18 0.18 0.18

Unsig. Movement Delay

Ln Grp Delay, s/veh 14.7 18.9 18.9 16.8 1.1 1.0 31.2 0.0 23.8 29.1 0.0 29.3

Ln Grp LOS B B B B A A C A C C A C

Approach Vol, veh/h 1144 1011 267 40

Approach Delay, s/veh 18.8 5.4 25.8 29.2

Approach LOS B A C C

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 6 5 8

Case No 1.2 4.0 6.0 4.0 1.3 7.0

Phs Duration (G+Y+Rc), s 16.3 48.4 20.3 54.0 10.7 20.3

Change Period (Y+Rc), s 5.3 5.3 5.3 5.3 5.3 5.3

Max Green (Gmax), s 18.7 35.1 15.3 48.7 5.1 15.3

Max Allow Headway (MAH), s 1.8 3.0 2.8 3.0 3.7 2.4

Max Q Clear (g_c+l1), s 10.9 22.5 3.0 2.0 2.0 10.9

Green Ext Time (g_e), s 0.1 2.1 0.0 1.3 0.0 0.1

Prob of Phs Call (p_c) 1.00 1.00 1.00 1.00 0.41 1.00

Prob of Max Out (p_x) 0.00 0.00 0.00 0.00 1.00 0.09

Left-Turn Movement Data

Assigned Mvmt 1 7 5 3

Mvmt Sat Flow, veh/h 1607 1410 1688 1207

Through Movement Data

Assigned Mvmt 2 4 6 8

Mvmt Sat Flow, veh/h 3158 408 3281 129

Right-Turn Movement Data

Assigned Mvmt 12 14 16 18

Mvmt Sat Flow, veh/h 252 1156 101 1478

Left Lane Group Data

Assigned Mvmt 1 0 0 7 0 5 0 3

Lane Assignment L (Pr/Pm) L L (Pr/Pm) L+T
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Lanes in Grp 1 0 0 1 0 1 0 1

Grp Vol (v), veh/h 278 0 0 17 0 22 0 73

Grp Sat Flow (s), veh/h/ln 1607 0 0 1410 0 1688 0 1336

Q Serve Time (g_s), s 8.9 0.0 0.0 0.0 0.0 0.0 0.0 3.6

Cycle Q Clear Time (g_c), s 8.9 0.0 0.0 0.7 0.0 0.0 0.0 4.7

Perm LT Sat Flow (s_l), veh/h/ln 478 0 0 1410 0 724 0 1410

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 1688 0 0 0 0

Perm LT Eff Green (g_p), s 34.4 0.0 0.0 15.0 0.0 30.4 0.0 15.0

Perm LT Serve Time (g_u), s 11.9 0.0 0.0 10.3 0.0 30.4 0.0 13.9

Perm LT Q Serve Time (g_ps), s 11.9 0.0 0.0 0.0 0.0 1.5 0.0 3.6

Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2

Prop LT Inside Lane (P_L) 1.00 0.00 0.00 1.00 0.00 1.00 0.00 0.92

Lane Grp Cap (c), veh/h 359 0 0 349 0 451 0 317

V/C Ratio (X) 0.77 0.00 0.00 0.05 0.00 0.05 0.00 0.23

Avail Cap (c_a), veh/h 505 0 0 354 0 451 0 322

Upstream Filter (I) 0.93 0.00 0.00 1.00 0.00 0.94 0.00 1.00

Uniform Delay (d1), s/veh 14.1 0.0 0.0 29.1 0.0 14.7 0.0 31.1

Incr Delay (d2), s/veh 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.1

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 16.8 0.0 0.0 29.1 0.0 14.7 0.0 31.2

1st-Term Q (Q1), veh/ln 2.1 0.0 0.0 0.3 0.0 0.2 0.0 1.3

2nd-Term Q (Q2), veh/ln 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 1.80 0.00 0.00 1.80 0.00 1.80 0.00 1.80

%ile Back of Q (95%), veh/ln 4.3 0.0 0.0 0.5 0.0 0.4 0.0 2.4

%ile Storage Ratio (RQ%) 0.76 0.00 0.00 0.26 0.00 0.07 0.00 0.04

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 0 4 6 0 0 8

Lane Assignment T T

Lanes in Grp 0 1 0 0 1 0 0 0

Grp Vol (v), veh/h 0 554 0 0 359 0 0 0

Grp Sat Flow (s), veh/h/ln 0 1683 0 0 1657 0 0 0

Q Serve Time (g_s), s 0.0 20.5 0.0 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 20.5 0.0 0.0 0.0 0.0 0.0 0.0

Lane Grp Cap (c), veh/h 0 854 0 0 949 0 0 0

V/C Ratio (X) 0.00 0.65 0.00 0.00 0.38 0.00 0.00 0.00

Avail Cap (c_a), veh/h 0 854 0 0 949 0 0 0

Upstream Filter (I) 0.00 0.94 0.00 0.00 0.93 0.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 15.4 0.0 0.0 0.0 0.0 0.0 0.0

Incr Delay (d2), s/veh 0.0 3.6 0.0 0.0 1.1 0.0 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 18.9 0.0 0.0 1.1 0.0 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 6.8 0.0 0.0 0.0 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.8 0.0 0.0 0.3 0.0 0.0 0.0
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.57 0.00 1.00 1.80 0.00 0.00 1.00

%ile Back of Q (95%), veh/ln 0.0 12.1 0.0 0.0 0.5 0.0 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.13 0.00 0.00 0.01 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 0 14 16 0 0 18

Lane Assignment T+R T+R T+R R

Lanes in Grp 0 1 0 1 1 0 0 1

Grp Vol (v), veh/h 0 568 0 23 374 0 0 194

Grp Sat Flow (s), veh/h/ln 0 1727 0 1564 1726 0 0 1478

Q Serve Time (g_s), s 0.0 20.5 0.0 1.0 0.0 0.0 0.0 8.9

Cycle Q Clear Time (g_c), s 0.0 20.5 0.0 1.0 0.0 0.0 0.0 8.9

Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1477.8

Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.0

Prop RT Outside Lane (P_R) 0.00 0.15 0.00 0.74 0.06 0.00 0.00 1.00

Lane Grp Cap (c), veh/h 0 876 0 276 989 0 0 452

V/C Ratio (X) 0.00 0.65 0.00 0.08 0.38 0.00 0.00 0.43

Avail Cap (c_a), veh/h 0 876 0 281 989 0 0 457

Upstream Filter (I) 0.00 0.94 0.00 1.00 0.93 0.00 0.00 1.00

Uniform Delay (d1), s/veh 0.0 15.4 0.0 29.3 0.0 0.0 0.0 23.6

Incr Delay (d2), s/veh 0.0 3.5 0.0 0.0 1.0 0.0 0.0 0.2

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 18.9 0.0 29.3 1.0 0.0 0.0 23.8

1st-Term Q (Q1), veh/ln 0.0 7.0 0.0 0.4 0.0 0.0 0.0 3.0

2nd-Term Q (Q2), veh/ln 0.0 0.8 0.0 0.0 0.3 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.57 0.00 1.80 1.80 0.00 0.00 1.80

%ile Back of Q (95%), veh/ln 0.0 12.3 0.0 0.7 0.5 0.0 0.0 5.5

%ile Storage Ratio (RQ%) 0.00 0.13 0.00 0.01 0.01 0.00 0.00 0.10

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 14.2

HCM 6th LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 15 680 415 350 635 75 200 45 190 50 35 20

Future Volume (veh/h) 15 680 415 350 635 75 200 45 190 50 35 20

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1716 1772 1730 1772 1758 1772 1772 1786

Adj Flow Rate, veh/h 17 756 461 389 706 83 222 50 211 56 39 22

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 2 2 2 2 6 2 5 2 3 2 2 1

Cap, veh/h 456 1821 883 775 1994 234 415 355 409 166 102 57

Arrive On Green 0.54 0.54 0.54 0.07 0.68 0.68 0.05 0.20 0.20 0.10 0.10 0.10

Sat Flow, veh/h 687 3367 1502 3274 2938 345 3196 1772 1490 1118 1064 600

Grp Volume(v), veh/h 17 756 461 389 391 398 222 50 211 56 0 61

Grp Sat Flow(s),veh/h/ln 687 1683 1502 1637 1630 1654 1598 1772 1490 1118 0 1664

Q Serve(g_s), s 1.0 11.3 7.0 4.1 8.6 8.6 0.0 2.0 10.2 4.2 0.0 2.9

Cycle Q Clear(g_c), s 1.0 11.3 7.0 4.1 8.6 8.6 0.0 2.0 10.2 6.1 0.0 2.9

Prop In Lane 1.00 1.00 1.00 0.21 1.00 1.00 1.00 0.36

Lane Grp Cap(c), veh/h 456 1821 883 775 1106 1122 415 355 409 166 0 159

V/C Ratio(X) 0.04 0.42 0.52 0.50 0.35 0.35 0.53 0.14 0.52 0.34 0.00 0.38

Avail Cap(c_a), veh/h 456 1821 883 960 1106 1122 863 615 627 173 0 170

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.79 0.79 0.79 0.13 0.13 0.13 1.00 1.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 9.2 11.5 3.4 8.1 5.8 5.8 37.9 28.0 26.1 38.5 0.0 36.1

Incr Delay (d2), s/veh 0.1 0.6 1.7 0.0 0.1 0.1 0.4 0.1 0.4 0.4 0.0 0.6

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln 0.3 6.6 4.9 1.8 3.1 3.2 4.0 1.5 6.4 2.1 0.0 2.2

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 9.3 12.1 5.2 8.2 5.9 5.9 38.3 28.0 26.4 38.9 0.0 36.6

LnGrp LOS A B A A A A D C C D A D

Approach Vol, veh/h 1234 1178 483 117

Approach Delay, s/veh 9.5 6.6 32.1 37.7

Approach LOS A A C D

Timer - Assigned Phs 1 2 3 4 6 8

Phs Duration (G+Y+Rc), s 11.7 51.4 8.9 13.0 63.1 21.9

Change Period (Y+Rc), s 5.4 5.4 * 4.9 * 4.9 5.4 * 4.9

Max Green Setting (Gmax), s 11.1 28.7 * 16 * 8.7 45.2 * 30

Max Q Clear Time (g_c+I1), s 6.1 13.3 2.0 8.1 10.6 12.2

Green Ext Time (p_c), s 0.2 1.9 0.1 0.0 1.5 0.2

Intersection Summary

HCM 6th Ctrl Delay 13.1

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 15 680 415 350 635 75 200 45 190 50 35 20

Future Volume (veh/h) 15 680 415 350 635 75 200 45 190 50 35 20

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1772 1772 1772 1772 1716 1772 1730 1772 1758 1772 1772 1786

Adj Flow Rate, veh/h 17 756 461 389 706 83 222 50 211 56 39 22

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 2 2 2 2 6 2 5 2 3 2 2 1

Opposing Right Turn Influence Yes Yes Yes Yes

Cap, veh/h 456 1821 883 775 1994 234 415 355 409 166 102 57

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Prop Arrive On Green 0.54 0.54 0.54 0.07 0.68 0.68 0.05 0.20 0.20 0.10 0.10 0.10

Unsig. Movement Delay

Ln Grp Delay, s/veh 9.3 12.1 5.2 8.2 5.9 5.9 38.3 28.0 26.4 38.9 0.0 36.6

Ln Grp LOS A B A A A A D C C D A D

Approach Vol, veh/h 1234 1178 483 117

Approach Delay, s/veh 9.5 6.6 32.1 37.7

Approach LOS A A C D

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 3 6 8

Case No 1.2 5.3 6.4 1.4 4.0 3.0

Phs Duration (G+Y+Rc), s 11.7 51.4 13.0 8.9 63.1 21.9

Change Period (Y+Rc), s 5.4 5.4 * 4.9 * 4.9 5.4 * 4.9

Max Green (Gmax), s 11.1 28.7 * 8.7 * 16 45.2 * 30

Max Allow Headway (MAH), s 1.7 2.6 3.0 1.8 3.1 2.3

Max Q Clear (g_c+l1), s 6.1 13.3 8.1 2.0 10.6 12.2

Green Ext Time (g_e), s 0.2 1.9 0.0 0.1 1.5 0.2

Prob of Phs Call (p_c) 1.00 1.00 1.00 0.99 1.00 1.00

Prob of Max Out (p_x) 0.00 0.00 1.00 0.00 0.00 0.00

Left-Turn Movement Data

Assigned Mvmt 1 5 7 3

Mvmt Sat Flow, veh/h 3274 687 1118 3196

Through Movement Data

Assigned Mvmt 2 4 6 8

Mvmt Sat Flow, veh/h 3367 1064 2938 1772

Right-Turn Movement Data

Assigned Mvmt 12 14 16 18

Mvmt Sat Flow, veh/h 1502 600 345 1490

Left Lane Group Data

Assigned Mvmt 1 5 7 3 0 0 0 0

Lane Assignment L (Pr/Pm) L LL (Pr/Pm)
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Lanes in Grp 2 1 1 2 0 0 0 0

Grp Vol (v), veh/h 389 17 56 222 0 0 0 0

Grp Sat Flow (s), veh/h/ln 1637 687 1118 1598 0 0 0 0

Q Serve Time (g_s), s 4.1 1.0 4.2 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 4.1 1.0 6.1 0.0 0.0 0.0 0.0 0.0

Perm LT Sat Flow (s_l), veh/h/ln 445 687 1118 1270 0 0 0 0

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0

Perm LT Eff Green (g_p), s 48.0 46.0 8.1 6.1 0.0 0.0 0.0 0.0

Perm LT Serve Time (g_u), s 34.7 46.0 6.2 3.2 0.0 0.0 0.0 0.0

Perm LT Q Serve Time (g_ps), s 10.3 1.0 4.2 3.2 0.0 0.0 0.0 0.0

Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop LT Inside Lane (P_L) 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 775 456 166 415 0 0 0 0

V/C Ratio (X) 0.50 0.04 0.34 0.53 0.00 0.00 0.00 0.00

Avail Cap (c_a), veh/h 960 456 173 863 0 0 0 0

Upstream Filter (I) 0.13 0.79 1.00 1.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 8.1 9.2 38.5 37.9 0.0 0.0 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.1 0.4 0.4 0.0 0.0 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 8.2 9.3 38.9 38.3 0.0 0.0 0.0 0.0

1st-Term Q (Q1), veh/ln 1.1 0.1 1.1 2.2 0.0 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 1.55 1.80 1.80 1.80 0.00 0.00 0.00 0.00

%ile Back of Q (95%), veh/ln 1.8 0.3 2.1 4.0 0.0 0.0 0.0 0.0

%ile Storage Ratio (RQ%) 0.16 0.05 0.53 0.40 0.00 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 4 0 0 6 0 8

Lane Assignment T T T

Lanes in Grp 0 2 0 0 0 1 0 1

Grp Vol (v), veh/h 0 756 0 0 0 391 0 50

Grp Sat Flow (s), veh/h/ln 0 1683 0 0 0 1630 0 1772

Q Serve Time (g_s), s 0.0 11.3 0.0 0.0 0.0 8.6 0.0 2.0

Cycle Q Clear Time (g_c), s 0.0 11.3 0.0 0.0 0.0 8.6 0.0 2.0

Lane Grp Cap (c), veh/h 0 1821 0 0 0 1106 0 355

V/C Ratio (X) 0.00 0.42 0.00 0.00 0.00 0.35 0.00 0.14

Avail Cap (c_a), veh/h 0 1821 0 0 0 1106 0 615

Upstream Filter (I) 0.00 0.79 0.00 0.00 0.00 0.13 0.00 1.00

Uniform Delay (d1), s/veh 0.0 11.5 0.0 0.0 0.0 5.8 0.0 28.0

Incr Delay (d2), s/veh 0.0 0.6 0.0 0.0 0.0 0.1 0.0 0.1

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 12.1 0.0 0.0 0.0 5.9 0.0 28.0

1st-Term Q (Q1), veh/ln 0.0 3.7 0.0 0.0 0.0 2.2 0.0 0.8

2nd-Term Q (Q2), veh/ln 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.75 1.00 0.00 0.00 1.40 0.00 1.80

%ile Back of Q (95%), veh/ln 0.0 6.6 0.0 0.0 0.0 3.1 0.0 1.5

%ile Storage Ratio (RQ%) 0.00 0.08 0.00 0.00 0.00 0.03 0.00 0.02

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 14 0 0 16 0 18

Lane Assignment R T+R T+R R

Lanes in Grp 0 1 1 0 0 1 0 1

Grp Vol (v), veh/h 0 461 61 0 0 398 0 211

Grp Sat Flow (s), veh/h/ln 0 1502 1664 0 0 1654 0 1490

Q Serve Time (g_s), s 0.0 7.0 2.9 0.0 0.0 8.6 0.0 10.2

Cycle Q Clear Time (g_c), s 0.0 7.0 2.9 0.0 0.0 8.6 0.0 10.2

Prot RT Sat Flow (s_R), veh/h/ln 0.0 1501.6 0.0 0.0 0.0 0.0 0.0 1489.7

Prot RT Eff Green (g_R), s 0.0 4.0 0.0 0.0 0.0 0.0 0.0 6.3

Prop RT Outside Lane (P_R) 0.00 1.00 0.36 0.00 0.00 0.21 0.00 1.00

Lane Grp Cap (c), veh/h 0 883 159 0 0 1122 0 409

V/C Ratio (X) 0.00 0.52 0.38 0.00 0.00 0.35 0.00 0.52

Avail Cap (c_a), veh/h 0 883 170 0 0 1122 0 627

Upstream Filter (I) 0.00 0.79 1.00 0.00 0.00 0.13 0.00 1.00

Uniform Delay (d1), s/veh 0.0 3.4 36.1 0.0 0.0 5.8 0.0 26.1

Incr Delay (d2), s/veh 0.0 1.7 0.6 0.0 0.0 0.1 0.0 0.4

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 5.2 36.6 0.0 0.0 5.9 0.0 26.4

1st-Term Q (Q1), veh/ln 0.0 2.3 1.2 0.0 0.0 2.2 0.0 3.5

2nd-Term Q (Q2), veh/ln 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.80 1.80 0.00 0.00 1.39 0.00 1.80

%ile Back of Q (95%), veh/ln 0.0 4.9 2.2 0.0 0.0 3.2 0.0 6.4

%ile Storage Ratio (RQ%) 0.00 0.84 0.05 0.00 0.00 0.03 0.00 0.09

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 13.1

HCM 6th LOS B

Notes

* HCM 6th Edition computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 155 840 65 50 630 185 85 5 90 105 5 95

Future Volume (veh/h) 155 840 65 50 630 185 85 5 90 105 5 95

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1646 1744 1772 1772 1744 1730 1772 1772 1772 1674 1772 1632

Adj Flow Rate, veh/h 182 988 76 59 741 218 100 6 106 124 6 112

Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85

Percent Heavy Veh, % 11 4 2 2 4 5 2 2 2 9 2 12

Cap, veh/h 352 1337 103 328 881 259 227 31 150 247 24 138

Arrive On Green 0.10 0.43 0.43 0.06 0.35 0.35 0.20 0.20 0.20 0.20 0.20 0.20

Sat Flow, veh/h 1567 3118 240 1688 2524 743 595 156 751 683 119 691

Grp Volume(v), veh/h 182 525 539 59 486 473 212 0 0 242 0 0

Grp Sat Flow(s),veh/h/ln 1567 1657 1701 1688 1657 1610 1502 0 0 1494 0 0

Q Serve(g_s), s 3.5 13.0 13.0 1.1 13.3 13.3 0.0 0.0 0.0 1.1 0.0 0.0

Cycle Q Clear(g_c), s 3.5 13.0 13.0 1.1 13.3 13.3 6.3 0.0 0.0 7.4 0.0 0.0

Prop In Lane 1.00 0.14 1.00 0.46 0.47 0.50 0.51 0.46

Lane Grp Cap(c), veh/h 352 711 730 328 578 562 408 0 0 409 0 0

V/C Ratio(X) 0.52 0.74 0.74 0.18 0.84 0.84 0.52 0.00 0.00 0.59 0.00 0.00

Avail Cap(c_a), veh/h 536 1282 1316 415 1040 1011 737 0 0 726 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 10.9 11.7 11.7 10.0 14.8 14.8 18.2 0.0 0.0 18.6 0.0 0.0

Incr Delay (d2), s/veh 0.4 0.6 0.6 0.3 1.3 1.3 1.0 0.0 0.0 0.5 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln 1.6 6.4 6.6 0.6 7.3 7.1 3.8 0.0 0.0 4.3 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 11.3 12.3 12.3 10.2 16.1 16.1 19.3 0.0 0.0 19.2 0.0 0.0

LnGrp LOS B B B B B B B A A B A A

Approach Vol, veh/h 1246 1018 212 242

Approach Delay, s/veh 12.2 15.8 19.3 19.2

Approach LOS B B B B

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 7.3 27.2 14.7 11.2 23.3 14.7

Change Period (Y+Rc), s 4.5 6.1 4.9 6.1 6.1 * 4.9

Max Green Setting (Gmax), s 5.3 38.1 21.1 10.9 30.9 * 22

Max Q Clear Time (g_c+I1), s 3.1 15.0 9.4 5.5 15.3 8.3

Green Ext Time (p_c), s 0.0 2.1 0.5 0.0 1.9 1.0

Intersection Summary

HCM 6th Ctrl Delay 14.7

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 155 840 65 50 630 185 85 5 90 105 5 95

Future Volume (veh/h) 155 840 65 50 630 185 85 5 90 105 5 95

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1646 1744 1772 1772 1744 1730 1772 1772 1772 1674 1772 1632

Adj Flow Rate, veh/h 182 988 76 59 741 218 100 6 106 124 6 112

Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85

Percent Heavy Veh, % 11 4 2 2 4 5 2 2 2 9 2 12

Opposing Right Turn Influence Yes Yes Yes Yes

Cap, veh/h 352 1337 103 328 881 259 227 31 150 247 24 138

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Prop Arrive On Green 0.10 0.43 0.43 0.06 0.35 0.35 0.20 0.20 0.20 0.20 0.20 0.20

Unsig. Movement Delay

Ln Grp Delay, s/veh 11.3 12.3 12.3 10.2 16.1 16.1 19.3 0.0 0.0 19.2 0.0 0.0

Ln Grp LOS B B B B B B B A A B A A

Approach Vol, veh/h 1246 1018 212 242

Approach Delay, s/veh 12.2 15.8 19.3 19.2

Approach LOS B B B B

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Case No 1.1 4.0 8.0 1.1 4.0 8.0

Phs Duration (G+Y+Rc), s 7.3 27.2 14.7 11.2 23.3 14.7

Change Period (Y+Rc), s 4.5 6.1 4.9 6.1 6.1 * 4.9

Max Green (Gmax), s 5.3 38.1 21.1 10.9 30.9 * 22

Max Allow Headway (MAH), s 3.7 3.0 3.5 1.8 3.1 5.6

Max Q Clear (g_c+l1), s 3.1 15.0 9.4 5.5 15.3 8.3

Green Ext Time (g_e), s 0.0 2.1 0.5 0.0 1.9 1.0

Prob of Phs Call (p_c) 0.55 1.00 1.00 0.92 1.00 1.00

Prob of Max Out (p_x) 1.00 0.00 0.00 0.00 0.01 0.03

Left-Turn Movement Data

Assigned Mvmt 1 7 5 3

Mvmt Sat Flow, veh/h 1688 683 1567 595

Through Movement Data

Assigned Mvmt 2 4 6 8

Mvmt Sat Flow, veh/h 3118 119 2524 156

Right-Turn Movement Data

Assigned Mvmt 12 14 16 18

Mvmt Sat Flow, veh/h 240 691 743 751

Left Lane Group Data

Assigned Mvmt 1 0 0 7 5 0 0 3

Lane Assignment L (Pr/Pm) L+T+RL (Pr/Pm) L+T+R
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Lanes in Grp 1 0 0 1 1 0 0 1

Grp Vol (v), veh/h 59 0 0 242 182 0 0 212

Grp Sat Flow (s), veh/h/ln 1688 0 0 1494 1567 0 0 1502

Q Serve Time (g_s), s 1.1 0.0 0.0 1.1 3.5 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 1.1 0.0 0.0 7.4 3.5 0.0 0.0 6.3

Perm LT Sat Flow (s_l), veh/h/ln 530 0 0 1301 544 0 0 1294

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 1541 0 0 0 1517

Perm LT Eff Green (g_p), s 17.2 0.0 0.0 9.8 17.2 0.0 0.0 9.8

Perm LT Serve Time (g_u), s 8.1 0.0 0.0 3.6 3.9 0.0 0.0 2.4

Perm LT Q Serve Time (g_ps), s 1.1 0.0 0.0 1.1 3.9 0.0 0.0 0.0

Time to First Blk (g_f), s 0.0 0.0 0.0 1.0 0.0 0.0 0.0 1.5

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 1.0 0.0 0.0 0.0 1.5

Prop LT Inside Lane (P_L) 1.00 0.00 0.00 0.51 1.00 0.00 0.00 0.47

Lane Grp Cap (c), veh/h 328 0 0 409 352 0 0 408

V/C Ratio (X) 0.18 0.00 0.00 0.59 0.52 0.00 0.00 0.52

Avail Cap (c_a), veh/h 415 0 0 726 536 0 0 737

Upstream Filter (I) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00

Uniform Delay (d1), s/veh 10.0 0.0 0.0 18.6 10.9 0.0 0.0 18.2

Incr Delay (d2), s/veh 0.3 0.0 0.0 0.5 0.4 0.0 0.0 1.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 10.2 0.0 0.0 19.2 11.3 0.0 0.0 19.3

1st-Term Q (Q1), veh/ln 0.3 0.0 0.0 2.3 0.8 0.0 0.0 2.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 1.80 0.00 0.00 1.80 1.80 0.00 0.00 1.80

%ile Back of Q (95%), veh/ln 0.6 0.0 0.0 4.3 1.6 0.0 0.0 3.8

%ile Storage Ratio (RQ%) 0.10 0.00 0.00 0.08 0.51 0.00 0.00 0.08

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 0 4 0 6 0 8

Lane Assignment T T

Lanes in Grp 0 1 0 0 0 1 0 0

Grp Vol (v), veh/h 0 525 0 0 0 486 0 0

Grp Sat Flow (s), veh/h/ln 0 1657 0 0 0 1657 0 0

Q Serve Time (g_s), s 0.0 13.0 0.0 0.0 0.0 13.3 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 13.0 0.0 0.0 0.0 13.3 0.0 0.0

Lane Grp Cap (c), veh/h 0 711 0 0 0 578 0 0

V/C Ratio (X) 0.00 0.74 0.00 0.00 0.00 0.84 0.00 0.00

Avail Cap (c_a), veh/h 0 1282 0 0 0 1040 0 0

Upstream Filter (I) 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 11.7 0.0 0.0 0.0 14.8 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.6 0.0 0.0 0.0 1.3 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 12.3 0.0 0.0 0.0 16.1 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 3.4 0.0 0.0 0.0 3.8 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.1 0.0 0.0 0.0 0.2 0.0 0.0
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.80 0.00 1.00 0.00 1.80 0.00 1.00

%ile Back of Q (95%), veh/ln 0.0 6.4 0.0 0.0 0.0 7.3 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.05 0.00 0.00 0.00 0.03 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 0 14 0 16 0 18

Lane Assignment T+R T+R

Lanes in Grp 0 1 0 0 0 1 0 0

Grp Vol (v), veh/h 0 539 0 0 0 473 0 0

Grp Sat Flow (s), veh/h/ln 0 1701 0 0 0 1610 0 0

Q Serve Time (g_s), s 0.0 13.0 0.0 0.0 0.0 13.3 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 13.0 0.0 0.0 0.0 13.3 0.0 0.0

Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop RT Outside Lane (P_R) 0.00 0.14 0.00 0.46 0.00 0.46 0.00 0.50

Lane Grp Cap (c), veh/h 0 730 0 0 0 562 0 0

V/C Ratio (X) 0.00 0.74 0.00 0.00 0.00 0.84 0.00 0.00

Avail Cap (c_a), veh/h 0 1316 0 0 0 1011 0 0

Upstream Filter (I) 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 11.7 0.0 0.0 0.0 14.8 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.6 0.0 0.0 0.0 1.3 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 12.3 0.0 0.0 0.0 16.1 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 3.5 0.0 0.0 0.0 3.7 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.1 0.0 0.0 0.0 0.2 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.80 0.00 1.00 0.00 1.80 0.00 1.00

%ile Back of Q (95%), veh/ln 0.0 6.6 0.0 0.0 0.0 7.1 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.06 0.00 0.00 0.00 0.02 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 14.7

HCM 6th LOS B

Notes

* HCM 6th Edition computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 160 760 240 70 870 125 55 5 70 250 5 190

Future Volume (veh/h) 160 760 240 70 870 125 55 5 70 250 5 190

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1603 1744 1772 1772 1730 1646 1772 1772 1772 1744 1772 1702

Adj Flow Rate, veh/h 178 844 267 78 967 139 61 6 78 278 6 211

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 14 4 2 2 5 11 2 2 2 4 2 7

Cap, veh/h 229 1034 327 213 1026 147 247 41 272 350 6 221

Arrive On Green 0.09 0.42 0.42 0.05 0.36 0.36 0.37 0.37 0.37 0.37 0.37 0.37

Sat Flow, veh/h 1527 2477 783 1688 2884 414 518 109 730 781 17 593

Grp Volume(v), veh/h 178 564 547 78 551 555 145 0 0 495 0 0

Grp Sat Flow(s),veh/h/ln 1527 1657 1603 1688 1643 1655 1357 0 0 1391 0 0

Q Serve(g_s), s 6.7 28.5 28.5 2.7 30.7 30.8 0.0 0.0 0.0 26.2 0.0 0.0

Cycle Q Clear(g_c), s 6.7 28.5 28.5 2.7 30.7 30.8 6.6 0.0 0.0 32.8 0.0 0.0

Prop In Lane 1.00 0.49 1.00 0.25 0.42 0.54 0.56 0.43

Lane Grp Cap(c), veh/h 229 692 669 213 585 589 560 0 0 578 0 0

V/C Ratio(X) 0.78 0.82 0.82 0.37 0.94 0.94 0.26 0.00 0.00 0.86 0.00 0.00

Avail Cap(c_a), veh/h 250 730 706 229 616 621 597 0 0 611 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 21.8 24.3 24.4 21.0 29.5 29.6 20.6 0.0 0.0 28.9 0.0 0.0

Incr Delay (d2), s/veh 11.6 6.2 6.5 1.1 21.9 21.9 0.2 0.0 0.0 10.5 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln 5.2 17.0 16.6 1.9 21.1 21.3 4.0 0.0 0.0 17.9 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 33.4 30.6 30.9 22.0 51.4 51.5 20.8 0.0 0.0 39.4 0.0 0.0

LnGrp LOS C C C C D D C A A D A A

Approach Vol, veh/h 1289 1184 145 495

Approach Delay, s/veh 31.1 49.5 20.8 39.4

Approach LOS C D C D

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 8.9 45.6 40.2 14.7 39.8 40.2

Change Period (Y+Rc), s 4.5 6.1 4.9 6.1 6.1 * 4.9

Max Green Setting (Gmax), s 5.3 41.7 37.5 9.9 35.5 * 38

Max Q Clear Time (g_c+I1), s 4.7 30.5 34.8 8.7 32.8 8.6

Green Ext Time (p_c), s 0.0 2.1 0.4 0.0 0.9 0.9

Intersection Summary

HCM 6th Ctrl Delay 38.9

HCM 6th LOS D

Notes

User approved volume balancing among the lanes for turning movement.

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Capacity Analysis

14: Van Horn Avenue/Salt Creek Highway & US Hwy 20-26 02/27/2023

2050 Build PM Western Gateway Corridor Study 8:13 am 02/16/2023 2050 Build Synchro 11 Report

HDR Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 160 760 240 70 870 125 55 5 70 250 5 190

Future Volume (veh/h) 160 760 240 70 870 125 55 5 70 250 5 190

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Q, veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1603 1744 1772 1772 1730 1646 1772 1772 1772 1744 1772 1702

Adj Flow Rate, veh/h 178 844 267 78 967 139 61 6 78 278 6 211

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 14 4 2 2 5 11 2 2 2 4 2 7

Opposing Right Turn Influence Yes No No Yes

Cap, veh/h 229 1034 327 213 1026 147 247 41 272 350 6 221

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Prop Arrive On Green 0.09 0.42 0.42 0.05 0.36 0.36 0.37 0.37 0.37 0.37 0.37 0.37

Unsig. Movement Delay

Ln Grp Delay, s/veh 33.4 30.6 30.9 22.0 51.4 51.5 20.8 0.0 0.0 39.4 0.0 0.0

Ln Grp LOS C C C C D D C A A D A A

Approach Vol, veh/h 1289 1184 145 495

Approach Delay, s/veh 31.1 49.5 20.8 39.4

Approach LOS C D C D

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 1 2 4 5 6 8

Case No 1.1 4.0 8.0 1.1 4.0 8.0

Phs Duration (G+Y+Rc), s 8.9 45.6 40.2 14.7 39.8 40.2

Change Period (Y+Rc), s 4.5 6.1 4.9 6.1 6.1 * 4.9

Max Green (Gmax), s 5.3 41.7 37.5 9.9 35.5 * 38

Max Allow Headway (MAH), s 3.7 3.1 3.5 1.8 3.1 5.7

Max Q Clear (g_c+l1), s 4.7 30.5 34.8 8.7 32.8 8.6

Green Ext Time (g_e), s 0.0 2.1 0.4 0.0 0.9 0.9

Prob of Phs Call (p_c) 0.87 1.00 1.00 0.99 1.00 1.00

Prob of Max Out (p_x) 1.00 0.09 1.00 1.00 1.00 0.00

Left-Turn Movement Data

Assigned Mvmt 1 7 5 3

Mvmt Sat Flow, veh/h 1688 781 1527 518

Through Movement Data

Assigned Mvmt 2 4 6 8

Mvmt Sat Flow, veh/h 2477 17 2884 109

Right-Turn Movement Data

Assigned Mvmt 12 14 16 18

Mvmt Sat Flow, veh/h 783 593 414 730

Left Lane Group Data

Assigned Mvmt 1 0 0 7 5 0 0 3

Lane Assignment L (Pr/Pm) L+T+RL (Pr/Pm) L+T+R
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Lanes in Grp 1 0 0 1 1 0 0 1

Grp Vol (v), veh/h 78 0 0 495 178 0 0 145

Grp Sat Flow (s), veh/h/ln 1688 0 0 1391 1527 0 0 1357

Q Serve Time (g_s), s 2.7 0.0 0.0 26.2 6.7 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 2.7 0.0 0.0 32.8 6.7 0.0 0.0 6.6

Perm LT Sat Flow (s_l), veh/h/ln 507 0 0 1335 461 0 0 1183

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 1383 0 0 0 1335

Perm LT Eff Green (g_p), s 33.7 0.0 0.0 35.3 35.4 0.0 0.0 35.3

Perm LT Serve Time (g_u), s 11.0 0.0 0.0 28.7 2.9 0.0 0.0 2.4

Perm LT Q Serve Time (g_ps), s 4.1 0.0 0.0 26.2 2.9 0.0 0.0 0.0

Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8

Prop LT Inside Lane (P_L) 1.00 0.00 0.00 0.56 1.00 0.00 0.00 0.42

Lane Grp Cap (c), veh/h 213 0 0 578 229 0 0 560

V/C Ratio (X) 0.37 0.00 0.00 0.86 0.78 0.00 0.00 0.26

Avail Cap (c_a), veh/h 229 0 0 611 250 0 0 597

Upstream Filter (I) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00

Uniform Delay (d1), s/veh 21.0 0.0 0.0 28.9 21.8 0.0 0.0 20.6

Incr Delay (d2), s/veh 1.1 0.0 0.0 10.5 11.6 0.0 0.0 0.2

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 22.0 0.0 0.0 39.4 33.4 0.0 0.0 20.8

1st-Term Q (Q1), veh/ln 1.0 0.0 0.0 10.5 2.2 0.0 0.0 2.2

2nd-Term Q (Q2), veh/ln 0.1 0.0 0.0 1.7 0.7 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 1.80 0.00 0.00 1.47 1.80 0.00 0.00 1.80

%ile Back of Q (95%), veh/ln 1.9 0.0 0.0 17.9 5.2 0.0 0.0 4.0

%ile Storage Ratio (RQ%) 0.33 0.00 0.00 0.34 1.70 0.00 0.00 0.08

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 0 4 0 6 0 8

Lane Assignment T T

Lanes in Grp 0 1 0 0 0 1 0 0

Grp Vol (v), veh/h 0 564 0 0 0 551 0 0

Grp Sat Flow (s), veh/h/ln 0 1657 0 0 0 1643 0 0

Q Serve Time (g_s), s 0.0 28.5 0.0 0.0 0.0 30.7 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 28.5 0.0 0.0 0.0 30.7 0.0 0.0

Lane Grp Cap (c), veh/h 0 692 0 0 0 585 0 0

V/C Ratio (X) 0.00 0.82 0.00 0.00 0.00 0.94 0.00 0.00

Avail Cap (c_a), veh/h 0 730 0 0 0 616 0 0

Upstream Filter (I) 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 24.3 0.0 0.0 0.0 29.5 0.0 0.0

Incr Delay (d2), s/veh 0.0 6.2 0.0 0.0 0.0 21.9 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 30.6 0.0 0.0 0.0 51.4 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 10.2 0.0 0.0 0.0 11.3 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 1.2 0.0 0.0 0.0 3.6 0.0 0.0
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.48 0.00 1.00 0.00 1.43 0.00 1.00

%ile Back of Q (95%), veh/ln 0.0 17.0 0.0 0.0 0.0 21.1 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.15 0.00 0.00 0.00 0.07 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 0 14 0 16 0 18

Lane Assignment T+R T+R

Lanes in Grp 0 1 0 0 0 1 0 0

Grp Vol (v), veh/h 0 547 0 0 0 555 0 0

Grp Sat Flow (s), veh/h/ln 0 1603 0 0 0 1655 0 0

Q Serve Time (g_s), s 0.0 28.5 0.0 0.0 0.0 30.8 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 28.5 0.0 0.0 0.0 30.8 0.0 0.0

Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop RT Outside Lane (P_R) 0.00 0.49 0.00 0.43 0.00 0.25 0.00 0.54

Lane Grp Cap (c), veh/h 0 669 0 0 0 589 0 0

V/C Ratio (X) 0.00 0.82 0.00 0.00 0.00 0.94 0.00 0.00

Avail Cap (c_a), veh/h 0 706 0 0 0 621 0 0

Upstream Filter (I) 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 24.4 0.0 0.0 0.0 29.6 0.0 0.0

Incr Delay (d2), s/veh 0.0 6.5 0.0 0.0 0.0 21.9 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 30.9 0.0 0.0 0.0 51.5 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 9.9 0.0 0.0 0.0 11.4 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 1.2 0.0 0.0 0.0 3.6 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.49 0.00 1.00 0.00 1.42 0.00 1.00

%ile Back of Q (95%), veh/ln 0.0 16.6 0.0 0.0 0.0 21.3 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.14 0.00 0.00 0.00 0.07 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 38.9

HCM 6th LOS D

Notes

User approved volume balancing among the lanes for turning movement.

* HCM 6th Edition computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 155 840 630 185 105 95

Future Volume (veh/h) 155 840 630 185 105 95

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1646 1744 1744 1730 1674 1632

Adj Flow Rate, veh/h 182 988 741 218 124 112

Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85

Percent Heavy Veh, % 11 4 4 5 9 12

Cap, veh/h 352 2267 1345 396 140 127

Arrive On Green 0.15 1.00 0.18 0.18 0.18 0.18

Sat Flow, veh/h 1567 3400 2611 743 788 712

Grp Volume(v), veh/h 182 988 486 473 237 0

Grp Sat Flow(s),veh/h/ln 1567 1657 1657 1610 1506 0

Q Serve(g_s), s 4.1 0.0 21.4 21.4 12.3 0.0

Cycle Q Clear(g_c), s 4.1 0.0 21.4 21.4 12.3 0.0

Prop In Lane 1.00 0.46 0.52 0.47

Lane Grp Cap(c), veh/h 352 2267 883 858 268 0

V/C Ratio(X) 0.52 0.44 0.55 0.55 0.88 0.00

Avail Cap(c_a), veh/h 467 2267 883 858 341 0

HCM Platoon Ratio 2.00 2.00 0.33 0.33 1.00 1.00

Upstream Filter(I) 0.87 0.87 0.91 0.91 1.00 0.00

Uniform Delay (d), s/veh 10.2 0.0 24.2 24.2 32.1 0.0

Incr Delay (d2), s/veh 0.4 0.5 2.3 2.3 16.8 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln 1.7 0.3 14.7 14.4 9.5 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 10.6 0.5 26.5 26.5 48.9 0.0

LnGrp LOS B A C C D A

Approach Vol, veh/h 1170 959 237

Approach Delay, s/veh 2.1 26.5 48.9

Approach LOS A C D

Timer - Assigned Phs 2 4 5 6

Phs Duration (G+Y+Rc), s 60.8 19.2 12.1 48.7

Change Period (Y+Rc), s 6.1 4.9 6.1 6.1

Max Green Setting (Gmax), s 50.9 18.1 11.9 32.9

Max Q Clear Time (g_c+I1), s 2.0 14.3 6.1 23.4

Green Ext Time (p_c), s 2.6 0.1 0.0 1.6

Intersection Summary

HCM 6th Ctrl Delay 16.7

HCM 6th LOS B

Notes

User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 155 840 630 185 105 95

Future Volume (veh/h) 155 840 630 185 105 95

Number 5 2 6 16 7 14

Initial Q, veh 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1646 1744 1744 1730 1674 1632

Adj Flow Rate, veh/h 182 988 741 218 124 112

Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85

Percent Heavy Veh, % 11 4 4 5 9 12

Opposing Right Turn Influence Yes Yes

Cap, veh/h 352 2267 1345 396 140 127

HCM Platoon Ratio 2.00 2.00 0.33 0.33 1.00 1.00

Prop Arrive On Green 0.15 1.00 0.18 0.18 0.18 0.18

Unsig. Movement Delay

Ln Grp Delay, s/veh 10.6 0.5 26.5 26.5 48.9 0.0

Ln Grp LOS B A C C D A

Approach Vol, veh/h 1170 959 237

Approach Delay, s/veh 2.1 26.5 48.9

Approach LOS A C D

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6

Case No 4.0 12.0 1.2 8.0

Phs Duration (G+Y+Rc), s 60.8 19.2 12.1 48.7

Change Period (Y+Rc), s 6.1 4.9 6.1 6.1

Max Green (Gmax), s 50.9 18.1 11.9 32.9

Max Allow Headway (MAH), s 3.0 2.0 1.8 3.1

Max Q Clear (g_c+l1), s 2.0 14.3 6.1 23.4

Green Ext Time (g_e), s 2.6 0.1 0.0 1.6

Prob of Phs Call (p_c) 1.00 0.99 0.98 1.00

Prob of Max Out (p_x) 0.00 0.06 0.00 0.11

Left-Turn Movement Data

Assigned Mvmt 7 5 1

Mvmt Sat Flow, veh/h 788 1567 0

Through Movement Data

Assigned Mvmt 2 4 6

Mvmt Sat Flow, veh/h 3400 6 2611

Right-Turn Movement Data

Assigned Mvmt 12 14 16

Mvmt Sat Flow, veh/h 0 712 743

Left Lane Group Data

Assigned Mvmt 0 0 0 7 5 1 0 0

Lane Assignment L+T+RL (Pr/Pm)
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Lanes in Grp 0 0 0 1 1 0 0 0

Grp Vol (v), veh/h 0 0 0 237 182 0 0 0

Grp Sat Flow (s), veh/h/ln 0 0 0 1506 1567 0 0 0

Q Serve Time (g_s), s 0.0 0.0 0.0 12.3 4.1 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 12.3 4.1 0.0 0.0 0.0

Perm LT Sat Flow (s_l), veh/h/ln 0 0 0 0 544 0 0 0

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0

Perm LT Eff Green (g_p), s 0.0 0.0 0.0 0.0 44.6 0.0 0.0 0.0

Perm LT Serve Time (g_u), s 0.0 0.0 0.0 0.0 21.2 0.0 0.0 0.0

Perm LT Q Serve Time (g_ps), s 0.0 0.0 0.0 0.0 10.4 0.0 0.0 0.0

Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 42.6 0.0 0.0

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop LT Inside Lane (P_L) 0.00 0.00 0.00 0.52 1.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 0 0 0 268 352 0 0 0

V/C Ratio (X) 0.00 0.00 0.00 0.88 0.52 0.00 0.00 0.00

Avail Cap (c_a), veh/h 0 0 0 341 467 0 0 0

Upstream Filter (I) 0.00 0.00 0.00 1.00 0.87 0.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 0.0 0.0 32.1 10.2 0.0 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.0 0.0 16.8 0.4 0.0 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 0.0 0.0 48.9 10.6 0.0 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 4.3 0.9 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 1.3 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 0.00 0.00 1.69 1.80 1.00 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 0.0 0.0 9.5 1.7 0.0 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.19 0.54 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 0 4 0 6 0 0

Lane Assignment T T

Lanes in Grp 0 2 0 0 0 1 0 0

Grp Vol (v), veh/h 0 988 0 0 0 486 0 0

Grp Sat Flow (s), veh/h/ln 0 1657 0 0 0 1657 0 0

Q Serve Time (g_s), s 0.0 0.0 0.0 0.0 0.0 21.4 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 0.0 0.0 21.4 0.0 0.0

Lane Grp Cap (c), veh/h 0 2267 0 0 0 883 0 0

V/C Ratio (X) 0.00 0.44 0.00 0.00 0.00 0.55 0.00 0.00

Avail Cap (c_a), veh/h 0 2267 0 0 0 883 0 0

Upstream Filter (I) 0.00 0.87 0.00 0.00 0.00 0.91 0.00 0.00

Uniform Delay (d1), s/veh 0.0 0.0 0.0 0.0 0.0 24.2 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.5 0.0 0.0 0.0 2.3 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 0.5 0.0 0.0 0.0 26.5 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 0.0 0.0 9.3 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.2 0.0 0.0 0.0 0.6 0.0 0.0
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.80 0.00 1.00 0.00 1.50 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 0.3 0.0 0.0 0.0 14.7 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.00 0.00 2.42 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 0 14 0 16 0 0

Lane Assignment T+R

Lanes in Grp 0 0 0 0 0 1 0 0

Grp Vol (v), veh/h 0 0 0 0 0 473 0 0

Grp Sat Flow (s), veh/h/ln 0 0 0 0 0 1610 0 0

Q Serve Time (g_s), s 0.0 0.0 0.0 0.0 0.0 21.4 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 0.0 0.0 21.4 0.0 0.0

Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop RT Outside Lane (P_R) 0.00 0.00 0.00 0.47 0.00 0.46 0.00 0.00

Lane Grp Cap (c), veh/h 0 0 0 0 0 858 0 0

V/C Ratio (X) 0.00 0.00 0.00 0.00 0.00 0.55 0.00 0.00

Avail Cap (c_a), veh/h 0 0 0 0 0 858 0 0

Upstream Filter (I) 0.00 0.00 0.00 0.00 0.00 0.91 0.00 0.00

Uniform Delay (d1), s/veh 0.0 0.0 0.0 0.0 0.0 24.2 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.0 0.0 0.0 0.0 2.3 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 26.5 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.51 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 0.0 0.0 0.0 0.0 14.4 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.00 0.00 2.37 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 16.7

HCM 6th LOS B

Notes

User approved volume balancing among the lanes for turning movement.
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 880 65 50 730 85 90

Future Volume (veh/h) 880 65 50 730 85 90

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1744 1772 1772 1744 1772 1772

Adj Flow Rate, veh/h 1035 76 59 859 100 106

Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85

Percent Heavy Veh, % 4 2 2 4 2 2

Cap, veh/h 1147 84 580 2348 118 125

Arrive On Green 0.73 0.73 0.27 0.71 0.15 0.15

Sat Flow, veh/h 3217 230 1688 3400 767 813

Grp Volume(v), veh/h 548 563 59 859 207 0

Grp Sat Flow(s),veh/h/ln 1657 1702 1688 1657 1587 0

Q Serve(g_s), s 20.9 20.9 0.0 8.2 10.2 0.0

Cycle Q Clear(g_c), s 20.9 20.9 0.0 8.2 10.2 0.0

Prop In Lane 0.13 1.00 0.48 0.51

Lane Grp Cap(c), veh/h 607 624 580 2348 244 0

V/C Ratio(X) 0.90 0.90 0.10 0.37 0.85 0.00

Avail Cap(c_a), veh/h 814 836 580 2348 343 0

HCM Platoon Ratio 2.00 2.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.85 0.85 0.83 0.83 1.00 0.00

Uniform Delay (d), s/veh 9.6 9.6 19.3 4.6 32.9 0.0

Incr Delay (d2), s/veh 16.9 16.6 0.1 0.4 13.1 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln 9.3 9.5 1.4 3.5 8.2 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 26.4 26.1 19.4 4.9 46.0 0.0

LnGrp LOS C C B A D A

Approach Vol, veh/h 1111 918 207

Approach Delay, s/veh 26.3 5.9 46.0

Approach LOS C A D

Timer - Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 27.4 35.4 62.8 17.2

Change Period (Y+Rc), s 6.1 6.1 6.1 4.9

Max Green Setting (Gmax), s 6.3 39.3 51.7 17.3

Max Q Clear Time (g_c+I1), s 2.0 22.9 10.2 12.2

Green Ext Time (p_c), s 0.0 6.4 6.7 0.3

Intersection Summary

HCM 6th Ctrl Delay 19.7

HCM 6th LOS B

Notes

User approved volume balancing among the lanes for turning movement.
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 880 65 50 730 85 90

Future Volume (veh/h) 880 65 50 730 85 90

Number 2 12 1 6 3 18

Initial Q, veh 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1744 1772 1772 1744 1772 1772

Adj Flow Rate, veh/h 1035 76 59 859 100 106

Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85

Percent Heavy Veh, % 4 2 2 4 2 2

Opposing Right Turn Influence Yes Yes

Cap, veh/h 1147 84 580 2348 118 125

HCM Platoon Ratio 2.00 2.00 1.00 1.00 1.00 1.00

Prop Arrive On Green 0.73 0.73 0.27 0.71 0.15 0.15

Unsig. Movement Delay

Ln Grp Delay, s/veh 26.4 26.1 19.4 4.9 46.0 0.0

Ln Grp LOS C C B A D A

Approach Vol, veh/h 1111 918 207

Approach Delay, s/veh 26.3 5.9 46.0

Approach LOS C A D

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 2 1 8 6

Case No 8.0 1.4 12.0 4.0

Phs Duration (G+Y+Rc), s 35.4 27.4 17.2 62.8

Change Period (Y+Rc), s 6.1 6.1 4.9 6.1

Max Green (Gmax), s 39.3 6.3 17.3 51.7

Max Allow Headway (MAH), s 5.0 3.7 3.9 5.0

Max Q Clear (g_c+l1), s 22.9 2.0 12.2 10.2

Green Ext Time (g_e), s 6.4 0.0 0.3 6.7

Prob of Phs Call (p_c) 1.00 0.73 0.99 1.00

Prob of Max Out (p_x) 0.32 0.48 0.42 0.00

Left-Turn Movement Data

Assigned Mvmt 5 1 3

Mvmt Sat Flow, veh/h 0 1688 767

Through Movement Data

Assigned Mvmt 2 8 6

Mvmt Sat Flow, veh/h 3217 8 3400

Right-Turn Movement Data

Assigned Mvmt 12 18 16

Mvmt Sat Flow, veh/h 230 813 0

Left Lane Group Data

Assigned Mvmt 5 1 3 0 0 0 0 0

Lane Assignment L (Pr/Pm) L+T+R
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Lanes in Grp 0 1 1 0 0 0 0 0

Grp Vol (v), veh/h 0 59 207 0 0 0 0 0

Grp Sat Flow (s), veh/h/ln 0 1688 1587 0 0 0 0 0

Q Serve Time (g_s), s 0.0 0.0 10.2 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 0.0 10.2 0.0 0.0 0.0 0.0 0.0

Perm LT Sat Flow (s_l), veh/h/ln 0 507 0 0 0 0 0 0

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0

Perm LT Eff Green (g_p), s 0.0 27.3 0.0 0.0 0.0 0.0 0.0 0.0

Perm LT Serve Time (g_u), s 0.0 6.4 0.0 0.0 0.0 0.0 0.0 0.0

Perm LT Q Serve Time (g_ps), s 0.0 6.4 0.0 0.0 0.0 0.0 0.0 0.0

Time to First Blk (g_f), s 29.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop LT Inside Lane (P_L) 0.00 1.00 0.48 0.00 0.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 0 580 244 0 0 0 0 0

V/C Ratio (X) 0.00 0.10 0.85 0.00 0.00 0.00 0.00 0.00

Avail Cap (c_a), veh/h 0 580 343 0 0 0 0 0

Upstream Filter (I) 0.00 0.83 1.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 19.3 32.9 0.0 0.0 0.0 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.1 13.1 0.0 0.0 0.0 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 19.4 46.0 0.0 0.0 0.0 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 0.7 3.8 0.0 0.0 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 1.00 1.80 1.76 0.00 0.00 0.00 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 1.4 8.2 0.0 0.0 0.0 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.23 0.21 0.00 0.00 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 2 0 8 0 0 6 0 0

Lane Assignment T T

Lanes in Grp 1 0 0 0 0 2 0 0

Grp Vol (v), veh/h 548 0 0 0 0 859 0 0

Grp Sat Flow (s), veh/h/ln 1657 0 0 0 0 1657 0 0

Q Serve Time (g_s), s 20.9 0.0 0.0 0.0 0.0 8.2 0.0 0.0

Cycle Q Clear Time (g_c), s 20.9 0.0 0.0 0.0 0.0 8.2 0.0 0.0

Lane Grp Cap (c), veh/h 607 0 0 0 0 2348 0 0

V/C Ratio (X) 0.90 0.00 0.00 0.00 0.00 0.37 0.00 0.00

Avail Cap (c_a), veh/h 814 0 0 0 0 2348 0 0

Upstream Filter (I) 0.85 0.00 0.00 0.00 0.00 0.83 0.00 0.00

Uniform Delay (d1), s/veh 9.6 0.0 0.0 0.0 0.0 4.6 0.0 0.0

Incr Delay (d2), s/veh 16.9 0.0 0.0 0.0 0.0 0.4 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 26.4 0.0 0.0 0.0 0.0 4.9 0.0 0.0

1st-Term Q (Q1), veh/ln 2.9 0.0 0.0 0.0 0.0 1.8 0.0 0.0

2nd-Term Q (Q2), veh/ln 2.8 0.0 0.0 0.0 0.0 0.1 0.0 0.0



HCM 6th Signalized Intersection Capacity Analysis

16: Van Horn Avenue & US Hwy 20-26 02/27/2023

2050 Build AM Western Gateway Corridor Study 9:04 am 02/16/2023 2050 Build Synchro 11 Report

HDR Page 8

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 1.63 0.00 1.00 0.00 0.00 1.80 0.00 0.00

%ile Back of Q (95%), veh/ln 9.3 0.0 0.0 0.0 0.0 3.5 0.0 0.0

%ile Storage Ratio (RQ%) 1.53 0.00 0.00 0.00 0.00 0.01 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 12 0 18 0 0 16 0 0

Lane Assignment T+R

Lanes in Grp 1 0 0 0 0 0 0 0

Grp Vol (v), veh/h 563 0 0 0 0 0 0 0

Grp Sat Flow (s), veh/h/ln 1702 0 0 0 0 0 0 0

Q Serve Time (g_s), s 20.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 20.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop RT Outside Lane (P_R) 0.13 0.00 0.51 0.00 0.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 624 0 0 0 0 0 0 0

V/C Ratio (X) 0.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Avail Cap (c_a), veh/h 836 0 0 0 0 0 0 0

Upstream Filter (I) 0.85 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 9.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Incr Delay (d2), s/veh 16.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 26.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1st-Term Q (Q1), veh/ln 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 2.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 1.63 0.00 1.00 0.00 0.00 1.00 0.00 0.00

%ile Back of Q (95%), veh/ln 9.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Storage Ratio (RQ%) 1.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 19.7

HCM 6th LOS B

Notes

User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 160 760 870 125 250 190

Future Volume (veh/h) 160 760 870 125 250 190

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1603 1744 1730 1646 1744 1702

Adj Flow Rate, veh/h 178 844 967 139 278 211

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 14 4 5 11 4 7

Cap, veh/h 263 1874 1191 171 279 212

Arrive On Green 0.08 0.57 0.41 0.41 0.31 0.31

Sat Flow, veh/h 1527 3400 2971 414 895 679

Grp Volume(v), veh/h 178 844 551 555 490 0

Grp Sat Flow(s),veh/h/ln 1527 1657 1643 1655 1577 0

Q Serve(g_s), s 5.7 13.4 26.6 26.7 27.9 0.0

Cycle Q Clear(g_c), s 5.7 13.4 26.6 26.7 27.9 0.0

Prop In Lane 1.00 0.25 0.57 0.43

Lane Grp Cap(c), veh/h 263 1874 679 684 492 0

V/C Ratio(X) 0.68 0.45 0.81 0.81 1.00 0.00

Avail Cap(c_a), veh/h 292 1874 679 684 492 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.92 0.92 0.90 0.90 1.00 0.00

Uniform Delay (d), s/veh 18.7 11.4 23.3 23.3 30.9 0.0

Incr Delay (d2), s/veh 3.6 0.7 9.3 9.2 39.2 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln 3.6 7.8 16.4 16.5 22.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 22.3 12.1 32.6 32.6 70.1 0.0

LnGrp LOS C B C C E A

Approach Vol, veh/h 1022 1106 490

Approach Delay, s/veh 13.9 32.6 70.1

Approach LOS B C E

Timer - Assigned Phs 2 4 5 6

Phs Duration (G+Y+Rc), s 57.0 33.0 13.7 43.3

Change Period (Y+Rc), s 6.1 4.9 6.1 6.1

Max Green Setting (Gmax), s 50.9 28.1 9.3 35.5

Max Q Clear Time (g_c+I1), s 15.4 29.9 7.7 28.7

Green Ext Time (p_c), s 2.1 0.0 0.0 1.6

Intersection Summary

HCM 6th Ctrl Delay 32.3

HCM 6th LOS C

Notes

User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 160 760 870 125 250 190

Future Volume (veh/h) 160 760 870 125 250 190

Number 5 2 6 16 7 14

Initial Q, veh 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1603 1744 1730 1646 1744 1702

Adj Flow Rate, veh/h 178 844 967 139 278 211

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 14 4 5 11 4 7

Opposing Right Turn Influence Yes Yes

Cap, veh/h 263 1874 1191 171 279 212

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00

Prop Arrive On Green 0.08 0.57 0.41 0.41 0.31 0.31

Unsig. Movement Delay

Ln Grp Delay, s/veh 22.3 12.1 32.6 32.6 70.1 0.0

Ln Grp LOS C B C C E A

Approach Vol, veh/h 1022 1106 490

Approach Delay, s/veh 13.9 32.6 70.1

Approach LOS B C E

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6

Case No 4.0 12.0 1.2 8.0

Phs Duration (G+Y+Rc), s 57.0 33.0 13.7 43.3

Change Period (Y+Rc), s 6.1 4.9 6.1 6.1

Max Green (Gmax), s 50.9 28.1 9.3 35.5

Max Allow Headway (MAH), s 3.0 1.9 1.8 3.1

Max Q Clear (g_c+l1), s 15.4 29.9 7.7 28.7

Green Ext Time (g_e), s 2.1 0.0 0.0 1.6

Prob of Phs Call (p_c) 1.00 1.00 0.99 1.00

Prob of Max Out (p_x) 0.00 1.00 1.00 0.31

Left-Turn Movement Data

Assigned Mvmt 7 5 1

Mvmt Sat Flow, veh/h 895 1527 0

Through Movement Data

Assigned Mvmt 2 4 6

Mvmt Sat Flow, veh/h 3400 3 2971

Right-Turn Movement Data

Assigned Mvmt 12 14 16

Mvmt Sat Flow, veh/h 0 679 414

Left Lane Group Data

Assigned Mvmt 0 0 0 7 5 1 0 0

Lane Assignment L+T+RL (Pr/Pm)
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Lanes in Grp 0 0 0 1 1 0 0 0

Grp Vol (v), veh/h 0 0 0 490 178 0 0 0

Grp Sat Flow (s), veh/h/ln 0 0 0 1577 1527 0 0 0

Q Serve Time (g_s), s 0.0 0.0 0.0 27.9 5.7 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 27.9 5.7 0.0 0.0 0.0

Perm LT Sat Flow (s_l), veh/h/ln 0 0 0 0 461 0 0 0

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0

Perm LT Eff Green (g_p), s 0.0 0.0 0.0 0.0 39.2 0.0 0.0 0.0

Perm LT Serve Time (g_u), s 0.0 0.0 0.0 0.0 10.5 0.0 0.0 0.0

Perm LT Q Serve Time (g_ps), s 0.0 0.0 0.0 0.0 10.5 0.0 0.0 0.0

Time to First Blk (g_f), s 0.0 0.0 0.0 0.0 0.0 37.2 0.0 0.0

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop LT Inside Lane (P_L) 0.00 0.00 0.00 0.57 1.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 0 0 0 492 263 0 0 0

V/C Ratio (X) 0.00 0.00 0.00 1.00 0.68 0.00 0.00 0.00

Avail Cap (c_a), veh/h 0 0 0 492 292 0 0 0

Upstream Filter (I) 0.00 0.00 0.00 1.00 0.92 0.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 0.0 0.0 30.9 18.7 0.0 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.0 0.0 39.2 3.6 0.0 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 0.0 0.0 70.1 22.3 0.0 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 10.2 1.7 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 5.4 0.3 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 0.00 0.00 1.42 1.80 1.00 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 0.0 0.0 22.0 3.6 0.0 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.42 1.18 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 0 2 0 4 0 6 0 0

Lane Assignment T T

Lanes in Grp 0 2 0 0 0 1 0 0

Grp Vol (v), veh/h 0 844 0 0 0 551 0 0

Grp Sat Flow (s), veh/h/ln 0 1657 0 0 0 1643 0 0

Q Serve Time (g_s), s 0.0 13.4 0.0 0.0 0.0 26.6 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 13.4 0.0 0.0 0.0 26.6 0.0 0.0

Lane Grp Cap (c), veh/h 0 1874 0 0 0 679 0 0

V/C Ratio (X) 0.00 0.45 0.00 0.00 0.00 0.81 0.00 0.00

Avail Cap (c_a), veh/h 0 1874 0 0 0 679 0 0

Upstream Filter (I) 0.00 0.92 0.00 0.00 0.00 0.90 0.00 0.00

Uniform Delay (d1), s/veh 0.0 11.4 0.0 0.0 0.0 23.3 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.7 0.0 0.0 0.0 9.3 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 12.1 0.0 0.0 0.0 32.6 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 4.3 0.0 0.0 0.0 9.4 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.2 0.0 0.0 0.0 1.7 0.0 0.0
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.75 0.00 1.00 0.00 1.47 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 7.8 0.0 0.0 0.0 16.4 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.07 0.00 0.00 0.00 2.71 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 0 12 0 14 0 16 0 0

Lane Assignment T+R

Lanes in Grp 0 0 0 0 0 1 0 0

Grp Vol (v), veh/h 0 0 0 0 0 555 0 0

Grp Sat Flow (s), veh/h/ln 0 0 0 0 0 1655 0 0

Q Serve Time (g_s), s 0.0 0.0 0.0 0.0 0.0 26.7 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 0.0 0.0 0.0 0.0 26.7 0.0 0.0

Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop RT Outside Lane (P_R) 0.00 0.00 0.00 0.43 0.00 0.25 0.00 0.00

Lane Grp Cap (c), veh/h 0 0 0 0 0 684 0 0

V/C Ratio (X) 0.00 0.00 0.00 0.00 0.00 0.81 0.00 0.00

Avail Cap (c_a), veh/h 0 0 0 0 0 684 0 0

Upstream Filter (I) 0.00 0.00 0.00 0.00 0.00 0.90 0.00 0.00

Uniform Delay (d1), s/veh 0.0 0.0 0.0 0.0 0.0 23.3 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.0 0.0 0.0 0.0 9.2 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 0.0 0.0 0.0 0.0 32.6 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 0.0 0.0 0.0 0.0 9.5 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 0.00 1.00 0.00 1.00 0.00 1.46 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 0.0 0.0 0.0 0.0 16.5 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.00 0.00 0.00 0.00 2.72 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 32.3

HCM 6th LOS C

Notes

User approved volume balancing among the lanes for turning movement.
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 770 240 70 940 55 70

Future Volume (veh/h) 770 240 70 940 55 70

Initial Q (Qb), veh 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Adj Sat Flow, veh/h/ln 1744 1772 1772 1730 1772 1772

Adj Flow Rate, veh/h 856 267 78 1044 61 78

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 4 2 2 5 2 2

Cap, veh/h 940 293 670 2531 74 95

Arrive On Green 0.76 0.76 0.32 0.77 0.11 0.11

Sat Flow, veh/h 2574 775 1688 3373 688 880

Grp Volume(v), veh/h 570 553 78 1044 140 0

Grp Sat Flow(s),veh/h/ln 1657 1604 1688 1643 1579 0

Q Serve(g_s), s 24.2 24.4 0.0 9.6 7.8 0.0

Cycle Q Clear(g_c), s 24.2 24.4 0.0 9.6 7.8 0.0

Prop In Lane 0.48 1.00 0.44 0.56

Lane Grp Cap(c), veh/h 626 606 670 2531 170 0

V/C Ratio(X) 0.91 0.91 0.12 0.41 0.82 0.00

Avail Cap(c_a), veh/h 900 872 670 2531 282 0

HCM Platoon Ratio 2.00 2.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.73 0.73 0.84 0.84 1.00 0.00

Uniform Delay (d), s/veh 9.8 9.8 18.5 3.5 39.3 0.0

Incr Delay (d2), s/veh 15.4 16.0 0.1 0.4 9.5 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln 9.2 9.1 1.9 3.6 6.2 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 25.2 25.8 18.5 3.9 48.8 0.0

LnGrp LOS C C B A D A

Approach Vol, veh/h 1123 1122 140

Approach Delay, s/veh 25.5 4.9 48.8

Approach LOS C A D

Timer - Assigned Phs 1 2 6 8

Phs Duration (G+Y+Rc), s 35.3 40.1 75.4 14.6

Change Period (Y+Rc), s 6.1 6.1 6.1 4.9

Max Green Setting (Gmax), s 7.9 48.9 62.9 16.1

Max Q Clear Time (g_c+I1), s 2.0 26.4 11.6 9.8

Green Ext Time (p_c), s 0.1 7.6 9.1 0.2

Intersection Summary

HCM 6th Ctrl Delay 17.2

HCM 6th LOS B
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 770 240 70 940 55 70

Future Volume (veh/h) 770 240 70 940 55 70

Number 2 12 1 6 3 18

Initial Q, veh 0 0 0 0 0 0

Ped-Bike Adj (A_pbT) 1.00 1.00 1.00 1.00

Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No

Lanes Open During Work Zone

Adj Sat Flow, veh/h/ln 1744 1772 1772 1730 1772 1772

Adj Flow Rate, veh/h 856 267 78 1044 61 78

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 4 2 2 5 2 2

Opposing Right Turn Influence Yes Yes

Cap, veh/h 940 293 670 2531 74 95

HCM Platoon Ratio 2.00 2.00 1.00 1.00 1.00 1.00

Prop Arrive On Green 0.76 0.76 0.32 0.77 0.11 0.11

Unsig. Movement Delay

Ln Grp Delay, s/veh 25.2 25.8 18.5 3.9 48.8 0.0

Ln Grp LOS C C B A D A

Approach Vol, veh/h 1123 1122 140

Approach Delay, s/veh 25.5 4.9 48.8

Approach LOS C A D

   Timer: 1 2 3 4 5 6 7 8

Assigned Phs 2 1 8 6

Case No 8.0 1.4 12.0 4.0

Phs Duration (G+Y+Rc), s 40.1 35.3 14.6 75.4

Change Period (Y+Rc), s 6.1 6.1 4.9 6.1

Max Green (Gmax), s 48.9 7.9 16.1 62.9

Max Allow Headway (MAH), s 5.1 3.7 4.0 5.0

Max Q Clear (g_c+l1), s 26.4 2.0 9.8 11.6

Green Ext Time (g_e), s 7.6 0.1 0.2 9.1

Prob of Phs Call (p_c) 1.00 0.86 0.97 1.00

Prob of Max Out (p_x) 0.19 0.08 0.13 0.00

Left-Turn Movement Data

Assigned Mvmt 5 1 3

Mvmt Sat Flow, veh/h 0 1688 688

Through Movement Data

Assigned Mvmt 2 8 6

Mvmt Sat Flow, veh/h 2574 11 3373

Right-Turn Movement Data

Assigned Mvmt 12 18 16

Mvmt Sat Flow, veh/h 775 880 0

Left Lane Group Data

Assigned Mvmt 5 1 3 0 0 0 0 0

Lane Assignment L (Pr/Pm) L+T+R
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Lanes in Grp 0 1 1 0 0 0 0 0

Grp Vol (v), veh/h 0 78 140 0 0 0 0 0

Grp Sat Flow (s), veh/h/ln 0 1688 1579 0 0 0 0 0

Q Serve Time (g_s), s 0.0 0.0 7.8 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 0.0 0.0 7.8 0.0 0.0 0.0 0.0 0.0

Perm LT Sat Flow (s_l), veh/h/ln 0 502 0 0 0 0 0 0

Shared LT Sat Flow (s_sh), veh/h/ln 0 0 0 0 0 0 0 0

Perm LT Eff Green (g_p), s 0.0 32.0 0.0 0.0 0.0 0.0 0.0 0.0

Perm LT Serve Time (g_u), s 0.0 7.6 0.0 0.0 0.0 0.0 0.0 0.0

Perm LT Q Serve Time (g_ps), s 0.0 7.6 0.0 0.0 0.0 0.0 0.0 0.0

Time to First Blk (g_f), s 34.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Serve Time pre Blk (g_fs), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop LT Inside Lane (P_L) 0.00 1.00 0.44 0.00 0.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 0 670 170 0 0 0 0 0

V/C Ratio (X) 0.00 0.12 0.82 0.00 0.00 0.00 0.00 0.00

Avail Cap (c_a), veh/h 0 670 282 0 0 0 0 0

Upstream Filter (I) 0.00 0.84 1.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 0.0 18.5 39.3 0.0 0.0 0.0 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.1 9.5 0.0 0.0 0.0 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 0.0 18.5 48.8 0.0 0.0 0.0 0.0 0.0

1st-Term Q (Q1), veh/ln 0.0 1.1 3.0 0.0 0.0 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 1.00 1.80 1.80 0.00 0.00 0.00 0.00 0.00

%ile Back of Q (95%), veh/ln 0.0 1.9 6.2 0.0 0.0 0.0 0.0 0.0

%ile Storage Ratio (RQ%) 0.00 0.32 0.16 0.00 0.00 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Middle Lane Group Data

Assigned Mvmt 2 0 8 0 0 6 0 0

Lane Assignment T T

Lanes in Grp 1 0 0 0 0 2 0 0

Grp Vol (v), veh/h 570 0 0 0 0 1044 0 0

Grp Sat Flow (s), veh/h/ln 1657 0 0 0 0 1643 0 0

Q Serve Time (g_s), s 24.2 0.0 0.0 0.0 0.0 9.6 0.0 0.0

Cycle Q Clear Time (g_c), s 24.2 0.0 0.0 0.0 0.0 9.6 0.0 0.0

Lane Grp Cap (c), veh/h 626 0 0 0 0 2531 0 0

V/C Ratio (X) 0.91 0.00 0.00 0.00 0.00 0.41 0.00 0.00

Avail Cap (c_a), veh/h 900 0 0 0 0 2531 0 0

Upstream Filter (I) 0.73 0.00 0.00 0.00 0.00 0.84 0.00 0.00

Uniform Delay (d1), s/veh 9.8 0.0 0.0 0.0 0.0 3.5 0.0 0.0

Incr Delay (d2), s/veh 15.4 0.0 0.0 0.0 0.0 0.4 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 25.2 0.0 0.0 0.0 0.0 3.9 0.0 0.0

1st-Term Q (Q1), veh/ln 3.1 0.0 0.0 0.0 0.0 1.8 0.0 0.0

2nd-Term Q (Q2), veh/ln 2.7 0.0 0.0 0.0 0.0 0.1 0.0 0.0
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3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 1.58 0.00 1.00 0.00 0.00 1.80 0.00 0.00

%ile Back of Q (95%), veh/ln 9.2 0.0 0.0 0.0 0.0 3.6 0.0 0.0

%ile Storage Ratio (RQ%) 1.51 0.00 0.00 0.00 0.00 0.01 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Right Lane Group Data

Assigned Mvmt 12 0 18 0 0 16 0 0

Lane Assignment T+R

Lanes in Grp 1 0 0 0 0 0 0 0

Grp Vol (v), veh/h 553 0 0 0 0 0 0 0

Grp Sat Flow (s), veh/h/ln 1604 0 0 0 0 0 0 0

Q Serve Time (g_s), s 24.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear Time (g_c), s 24.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prot RT Sat Flow (s_R), veh/h/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prot RT Eff Green (g_R), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Prop RT Outside Lane (P_R) 0.48 0.00 0.56 0.00 0.00 0.00 0.00 0.00

Lane Grp Cap (c), veh/h 606 0 0 0 0 0 0 0

V/C Ratio (X) 0.91 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Avail Cap (c_a), veh/h 872 0 0 0 0 0 0 0

Upstream Filter (I) 0.73 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Uniform Delay (d1), s/veh 9.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Incr Delay (d2), s/veh 16.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Initial Q Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 25.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1st-Term Q (Q1), veh/ln 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2nd-Term Q (Q2), veh/ln 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3rd-Term Q (Q3), veh/ln 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Back of Q Factor (f_B%) 1.58 0.00 1.00 0.00 0.00 1.00 0.00 0.00

%ile Back of Q (95%), veh/ln 9.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile Storage Ratio (RQ%) 1.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Initial Q (Qb), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Final (Residual) Q (Qe), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Q (Qs), veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Sat Cap (cs), veh/h 0 0 0 0 0 0 0 0

Initial Q Clear Time (tc), h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 17.2

HCM 6th LOS B
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Intersection

Int Delay, s/veh 11.8

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Traffic Vol, veh/h 880 65 50 730 85 90
Future Vol, veh/h 880 65 50 730 85 90
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 150 - 0 100
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 85 85 85 85 85 85
Heavy Vehicles, % 4 2 2 4 2 2
Mvmt Flow 1035 76 59 859 100 106
 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 1111 0 1621 556
          Stage 1 - - - - 1073 -
          Stage 2 - - - - 548 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 624 - ~ 94 475
          Stage 1 - - - - 290 -
          Stage 2 - - - - 543 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 624 - ~ 85 475
Mov Cap-2 Maneuver - - - - ~ 85 -
          Stage 1 - - - - 290 -
          Stage 2 - - - - 491 -
 

Approach EB WB NB

HCM Control Delay, s 0 0.7 125.1
HCM LOS F
 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT

Capacity (veh/h) 85 475 - - 624 -
HCM Lane V/C Ratio 1.176 0.223 - - 0.094 -
HCM Control Delay (s) 242 14.7 - - 11.4 -
HCM Lane LOS F B - - B -
HCM 95th %tile Q(veh) 7.1 0.8 - - 0.3 -

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection

Int Delay, s/veh 4.6

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 770 240 70 940 55 70

Future Vol, veh/h 770 240 70 940 55 70

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - 150 - 0 100

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 90 90 90 90 90 90

Heavy Vehicles, % 4 2 2 5 2 2

Mvmt Flow 856 267 78 1044 61 78

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 1123 0 1668 562

          Stage 1 - - - - 990 -

          Stage 2 - - - - 678 -

Critical Hdwy - - 4.14 - 6.84 6.94

Critical Hdwy Stg 1 - - - - 5.84 -

Critical Hdwy Stg 2 - - - - 5.84 -

Follow-up Hdwy - - 2.22 - 3.52 3.32

Pot Cap-1 Maneuver - - 618 - 87 470

          Stage 1 - - - - 320 -

          Stage 2 - - - - 466 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 618 - 76 470

Mov Cap-2 Maneuver - - - - 76 -

          Stage 1 - - - - 320 -

          Stage 2 - - - - 407 -

 

Approach EB WB NB

HCM Control Delay, s 0 0.8 72.4

HCM LOS F

 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT

Capacity (veh/h) 76 470 - - 618 -

HCM Lane V/C Ratio 0.804 0.165 - - 0.126 -

HCM Control Delay (s) 146.4 14.2 - - 11.7 -

HCM Lane LOS F B - - B -

HCM 95th %tile Q(veh) 3.9 0.6 - - 0.4 -
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Appendix E: Signal Warrants
W Yellowstone Highway & Van Horn Avenue (2023)
W Yellowstone Highway & Van Horn Avenue (2050)



HCS Warrants Report

Project Information

Analyst HDR Date 2/16/2023

Agency HDR Analysis Year 2023

Jurisdiction Casper Area MPO Time Period Analyzed AM Peak (2-hrs) and PM Peak (2-
hrs)

Project Description Western Gateway Corridor Study: Van Horn Avenue Intersection

General

Major Street Direction East-West Population < 10,000 No

Starting Time Interval 7 Coordinated Signal System No

Median Type Undivided Crashes (crashes/year) 0

Major Street Speed (mi/h) 40 Adequate Trials of Crash Exp. Alt. No

Nearest Signal (ft) 230

Geometry and Traffic

Approach Eastbound Westbound Northbound Southbound

Movement L T R L T R L T R L T R

Number of Lanes, N 0 2 0 1 2 0 0 0 0 0 0 0

Lane Usage TR L T LR

Vehicle Volumes Averages (veh/h) 0 117 33 10 125 0 12 0 14 0 0 0

Pedestrian Averages (peds/h) 0 0 0 0

Gap Averages (gaps/h) 0 0 0 0

Delay (s/veh) 0.0 0.0 0.0 0.0

Delay (veh-hrs) 0.0 0.0 0.0 0.0

School Crossing and Roadway Network

Number of Students in Highest Hour 0 Two or More Major Routes No

Number of Adequate Gaps in Period 0 Weekend Counts No

Number of Minutes in Period 0 5-year Growth Factor (%) 0

Railroad Crossing

Grade Crossing Approach None Rail Traffic (trains/day) 4

Highest Volume Hour with Trains Unknown High Occupancy Buses (%) 0

Distance to Stop Line (ft) - Tractor-Trailer Trucks (%) 10



Volume Summary

Hour Major 
Volume

Minor 
Volume

Total 
Volume

Peds/h Gaps/h 1A
( 100% )

1A
( 80% )

1B
( 100% )

1B
( 80% )

2
( 100% )

3A
( 100% )

3B
( 80% )

4A
( 70% )

4B
( 56% )

07 - 08 808 130 938 0 0 No Yes No Yes No No No No No

08 - 09 586 60 646 0 0 No No No No No No No No No

09 - 10 0 0 0 0 0 No No No No No No No No No

10 - 11 0 0 0 0 0 No No No No No No No No No

11 - 12 0 0 0 0 0 No No No No No No No No No

12 - 13 0 0 0 0 0 No No No No No No No No No

13 - 14 0 0 0 0 0 No No No No No No No No No

14 - 15 0 0 0 0 0 No No No No No No No No No

15 - 16 0 0 0 0 0 No No No No No No No No No

16 - 17 995 76 1071 0 0 No No Yes Yes No No No No No

17 - 18 1058 64 1122 0 0 No No No Yes No No No No No

18 - 19 0 0 0 0 0 No No No No No No No No No

Total 3447 330 3777 0 0 0 1 1 3 0 0 0 0 0

Warrants

Warrant 1: Eight-Hour Vehicular Volume

A. Minimum Vehicular Volumes (Both major approaches --and-- higher minor approach) --or--

B. Interruption of Continuous Traffic (Both major approaches --and-- higher minor approach) --or--

80% Vehicular --and-- Interruption Volumes (Both major approaches --and-- higher minor approach)

Warrant 2: Four-Hour Vehicular Volume

Four-Hour Vehicular Volume (Both major approaches --and-- higher minor approach)

Warrant 3: Peak Hour

A. Peak-Hour Conditions (Minor delay -- and-- minor volume --and-- total volume) --or--

B. Peak-Hour Vehicular Volumes (Both major approaches --and-- higher minor approach)

Warrant 4: Pedestrian Volume

A. Four Hour Volumes --or--

B. One-Hour Volumes

Warrant 5: School Crossing

Gaps Same Period --and--

Student Volumes

Nearest Traffic Control Signal (optional)

Warrant 6: Coordinated Signal System

Degree of Platooning (Predominant direction or both directions)

Warrant 7: Crash Experience

A. Adequate trials of alternatives, observance and enforcement failed --and--

B. Reported crashes susceptible to correction by signal (12-month period) --and--

C. 80% Volumes for Warrants 1A, 1B, --or-- 4 are satisfied

Warrant 8: Roadway Network

A. Weekday Volume (Peak hour total --and-- projected warrants 1, 2, or 3) --or--

B. Weekend Volume (Five hours total)

Warrant 9: Grade Crossing

A. Grade Crossing within 140 ft --and--

B. Peak-Hour Vehicular Volumes

Copyright © 2023 University of Florida. All Rights Reserved. HCS™ Warrants Version 2023 Generated: 2/27/2023 10:00:39 AM

Signal Warrants_HCS_US20-26_Van Horn 



Traffic Signal Warrant Analysis Workbook 2/27/2023

Municipality: Casper MPO Analysis Date: 2/16/2023

County: Conducted By: HDR

PennDOT Engineering District: Agency/Company Name: HDR

Data Collection Date: 1/17/2023

Day of the Week: Tuesday

No

Major Street Name and Route Number:

Major Street Approach #1 Direction: E-Bound

Major Street Approach #2 Direction: W-Bound

2 LANE(S)

40 MPH

Minor Street Name and Route Number:

Minor Street Approach #1 Direction: N-Bound

Minor Street Approach #2 Direction: N/A

1 LANE(S)

Applicable? Warrant Met?

Yes No

Yes No

Yes No

No N/A

No N/A

No N/A

No N/A

No N/A

No N/A

No N/A

No N/A

Number of Lanes for Moving Traffic on Each Minor Street Approach:

Is the intersection in a built-up area of an isolated community of <10,000 population?

STUDY AND ANALYSIS INFORMATION

US Hwy 20-26

Van Horn Avenue

Speed Limit or 85th Percentile Speed on the Major Street:

Major Street Information

Analysis Information

Minor Street Information

Number of Lanes for Moving Traffic on Each Major Street Approach:

TRAFFIC SIGNAL WARRANT ANALYSIS FINDINGS

Warrant 1, Eight-Hour Vehicular Volume

Warrant 2, Four-Hour Vehicular Volume

Warrant 3, Peak Hour

Warrant 4, Pedestrian Volume

Warrant PA-1, ADT Volume Warrant

Warrant PA-2, Midblock and Trail Crossings

Warrant 5, School Crossing

Warrant 6, Coordinated Signal System

Warrant 7, Crash Experience

Warrant 8, Roadway Network

Warrant 9, Intersection Near a Grade Crossing

Signal Warrants_US20-26_Van Horn Avenue_2023



Traffic Signal Warrant Analysis Workbook 2/27/2023

Major Street 

Approach #1

Major Street 

Approach #2

Minor Street 

Approach #1

Minor Street 

Approach #2

(E-Bound) (W-Bound) (N-Bound) (N/A)

Begin At End Of Volume Volume Total Volume Volume Volume

12:00 AM 12:14 AM 0

12:15 AM 12:29 AM 0

12:30 AM 12:44 AM 0

12:45 AM 12:59 AM 0

1:00 AM 1:14 AM 0

1:15 AM 1:29 AM 0

1:30 AM 1:44 AM 0

1:45 AM 1:59 AM 0

2:00 AM 2:14 AM 0

2:15 AM 2:29 AM 0

2:30 AM 2:44 AM 0

2:45 AM 2:59 AM 0

3:00 AM 3:14 AM 0

3:15 AM 3:29 AM 0

3:30 AM 3:44 AM 0

3:45 AM 3:59 AM 0

4:00 AM 4:14 AM 0

4:15 AM 4:29 AM 0

4:30 AM 4:44 AM 0

4:45 AM 4:59 AM 0

5:00 AM 5:14 AM 0

5:15 AM 5:29 AM 0

5:30 AM 5:44 AM 0

5:45 AM 5:59 AM 0

6:00 AM 6:14 AM 0

6:15 AM 6:29 AM 0

6:30 AM 6:44 AM 0

6:45 AM 6:59 AM 0

7:00 AM 7:14 AM 75 76 151 17

7:15 AM 7:29 AM 102 66 168 32

7:30 AM 7:44 AM 141 109 250 28

7:45 AM 7:59 AM 141 98 239 53

8:00 AM 8:14 AM 108 117 225 25

8:15 AM 8:29 AM 111 81 192 16

8:30 AM 8:44 AM 90 79 169 19

8:45 AM 8:59 AM 0 0 0 0

9:00 AM 9:14 AM 0

9:15 AM 9:29 AM 0

9:30 AM 9:44 AM 0

9:45 AM 9:59 AM 0

10:00 AM 10:14 AM 0

10:15 AM 10:29 AM 0

10:30 AM 10:44 AM 0

10:45 AM 10:59 AM 0

11:00 AM 11:14 AM 0

11:15 AM 11:29 AM 0

11:30 AM 11:44 AM 0

11:45 AM 11:59 AM 0

ENTER VOLUME DATA PER 15 MINUTE INTERVAL, PER APPROACH

Time Interval

Major Street 

Combined

Signal Warrants_US20-26_Van Horn Avenue_2023



Traffic Signal Warrant Analysis Workbook 2/27/2023

Major Street 

Approach #1

Major Street 

Approach #2

Minor Street 

Approach #1

Minor Street 

Approach #2

(E-Bound) (W-Bound) (N-Bound) (N/A)

Begin At End Of Volume Volume Total Volume Volume Volume

ENTER VOLUME DATA PER 15 MINUTE INTERVAL, PER APPROACH

Time Interval

Major Street 

Combined

12:00 PM 12:14 PM 0

12:15 PM 12:29 PM 0

12:30 PM 12:44 PM 0

12:45 PM 12:59 PM 0

1:00 PM 1:14 PM 0

1:15 PM 1:29 PM 0

1:30 PM 1:44 PM 0

1:45 PM 1:59 PM 0

2:00 PM 2:14 PM 0

2:15 PM 2:29 PM 0

2:30 PM 2:44 PM 0

2:45 PM 2:59 PM 0

3:00 PM 3:14 PM 0

3:15 PM 3:29 PM 0

3:30 PM 3:44 PM 0

3:45 PM 3:59 PM 0

4:00 PM 4:14 PM 149 142 291 17

4:15 PM 4:29 PM 120 107 227 14

4:30 PM 4:44 PM 108 144 252 31

4:45 PM 4:59 PM 125 100 225 14

5:00 PM 5:14 PM 192 131 323 22

5:15 PM 5:29 PM 130 178 308 16

5:30 PM 5:44 PM 121 110 231 15

5:45 PM 5:59 PM 104 96 200 11

6:00 PM 6:14 PM 0

6:15 PM 6:29 PM 0

6:30 PM 6:44 PM 0

6:45 PM 6:59 PM 0

7:00 PM 7:14 PM 0

7:15 PM 7:29 PM 0

7:30 PM 7:44 PM 0

7:45 PM 7:59 PM 0

8:00 PM 8:14 PM 0

8:15 PM 8:29 PM 0

8:30 PM 8:44 PM 0

8:45 PM 8:59 PM 0

9:00 PM 9:14 PM 0

9:15 PM 9:29 PM 0

9:30 PM 9:44 PM 0

9:45 PM 9:59 PM 0

10:00 PM 10:14 PM 0

10:15 PM 10:29 PM 0

10:30 PM 10:44 PM 0

10:45 PM 10:59 PM 0

11:00 PM 11:14 PM 0

11:15 PM 11:29 PM 0

11:30 PM 11:44 PM 0

11:45 PM 11:59 PM 0

1817 1634 3451 330 0Approach Totals:
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MUTCD Warrant 2

Page 1 of 3

Total Number of Unique Hours Met

On Figure 4C-1

Major Street: 2 or More Lanes 0
Minor Street: 1 Lane

Hour Interval Major Street Combined Highest Minor Street Approach

Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH)

12:00 AM 0 0

12:15 AM 0 0

12:30 AM 0 0

12:45 AM 0 0

1:00 AM 0 0

1:15 AM 0 0

1:30 AM 0 0

1:45 AM 0 0

2:00 AM 0 0

2:15 AM 0 0

2:30 AM 0 0

2:45 AM 0 0

3:00 AM 0 0

3:15 AM 0 0

3:30 AM 0 0

3:45 AM 0 0

4:00 AM 0 0

4:15 AM 0 0

4:30 AM 0 0

4:45 AM 0 0

5:00 AM 0 0

5:15 AM 0 0

5:30 AM 0 0

5:45 AM 0 0

6:00 AM 0 0

6:15 AM 151 17

6:30 AM 319 49

6:45 AM 569 77

7:00 AM 808 130

7:15 AM 882 138

7:30 AM 906 122

7:45 AM 825 113

8:00 AM 586 60

8:15 AM 361 35

8:30 AM 169 19

8:45 AM 0 0

9:00 AM 0 0

9:15 AM 0 0

9:30 AM 0 0

9:45 AM 0 0

10:00 AM 0 0

10:15 AM 0 0

10:30 AM 0 0

10:45 AM 0 0

11:00 AM 0 0

11:15 AM 0 0

11:30 AM 0 0

11:45 AM 0 0

MUTCD WARRANT 2, FOUR-HOUR VEHICULAR VOLUME

No

Hourly Vehicular Volume

Hour Met?

Number of Lanes for Moving Traffic on Each 

Approach

Built-up Isolated Community With Less Than 10,000 Population or Above 40 MPH 

on Major Street?

2/27/2023 Signal Warrants_US20-26_Van Horn Avenue_2023



MUTCD Warrant 2

Page 2 of 3

Hour Interval Major Street Combined Highest Minor Street Approach

Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH)

Hourly Vehicular Volume

Hour Met?

12:00 PM 0 0

12:15 PM 0 0

12:30 PM 0 0

12:45 PM 0 0

1:00 PM 0 0

1:15 PM 0 0

1:30 PM 0 0

1:45 PM 0 0

2:00 PM 0 0

2:15 PM 0 0

2:30 PM 0 0

2:45 PM 0 0

3:00 PM 0 0

3:15 PM 291 17

3:30 PM 518 31

3:45 PM 770 62

4:00 PM 995 76

4:15 PM 1027 81

4:30 PM 1108 83

4:45 PM 1087 67

5:00 PM 1062 64

5:15 PM 739 42

5:30 PM 431 26

5:45 PM 200 11

6:00 PM 0 0

6:15 PM 0 0

6:30 PM 0 0

6:45 PM 0 0

7:00 PM 0 0

7:15 PM 0 0

7:30 PM 0 0

7:45 PM 0 0

8:00 PM 0 0

8:15 PM 0 0

8:30 PM 0 0

8:45 PM 0 0

9:00 PM 0 0

9:15 PM 0 0

9:30 PM 0 0

9:45 PM 0 0

10:00 PM 0 0

10:15 PM 0 0

10:30 PM 0 0

10:45 PM 0 0

11:00 PM 0 0

2/27/2023 Signal Warrants_US20-26_Van Horn Avenue_2023



MUTCD Warrant 2

Page 3 of 3
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MUTCD Figure 4C-1. Warrant 2, Four-Hour Vehicular Volume



MUTCD Warrant 3

Page 1 of 3

Major Street: 2 or More Lanes

Minor Street: 1 Lane

No

No

Yes

Yes

Total Number of Unique Hours Met

On Figure 4C-3

0

Hour Interval Major Street Combined Highest Minor Street Approach

Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH)

12:00 AM 0 0

12:15 AM 0 0

12:30 AM 0 0

12:45 AM 0 0

1:00 AM 0 0

1:15 AM 0 0

1:30 AM 0 0

1:45 AM 0 0

2:00 AM 0 0

2:15 AM 0 0

2:30 AM 0 0

2:45 AM 0 0

3:00 AM 0 0

3:15 AM 0 0

3:30 AM 0 0

3:45 AM 0 0

4:00 AM 0 0

4:15 AM 0 0

4:30 AM 0 0

4:45 AM 0 0

5:00 AM 0 0

5:15 AM 0 0

5:30 AM 0 0

5:45 AM 0 0

6:00 AM 0 0

6:15 AM 151 17

6:30 AM 319 49

6:45 AM 569 77

7:00 AM 808 130

7:15 AM 882 138

7:30 AM 906 122

7:45 AM 825 113

8:00 AM 586 60

8:15 AM 361 35

Does the total stopped time delay experienced by the traffic on one minor-street 

approach (one direction only) controlled by a STOP sign equal or exceed 4 vehicle-hours 

for a one-lane approach or 5 vehicle-hours for a two-lane approach?

Does the volume on the same minor-street approach (one direction only) equal or exceed 

100 vehicles per hour for one moving lane of traffic or 150 vehicles per hour for two 

moving lanes?

Built-up Isolated Community With Less Than 10,000 Population or Above 40 MPH on 

Major Street?

MUTCD WARRANT 3, PEAK HOUR

Number of Lanes for Moving Traffic on Each 

Approach

No

Hourly Vehicular Volume

Hour Met?

Does the total entering volume serviced during the hour equal or exceed 650 vehicles per 

hour for intersection with three approaches or 800 vehicles per hour for intersections 

with four or more approaches?

Indicate whether all three of the following conditions for the same 1 hour (any four consecutive 15-

minute periods) of an average day are present*

*If applicable, attach all supporting calculations and documentation.

Is this signal warrant being applied for an unusual case, such as office complexes, 

manufacturing plants, industrial complexes, or high-occupancy vehicle facilities that 

attract or discharge large numbers of vehicles over a short time?

2/27/2023 Signal Warrants_US20-26_Van Horn Avenue_2023



MUTCD Warrant 3

Page 2 of 3

Hour Interval Major Street Combined Highest Minor Street Approach

Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH)

Hourly Vehicular Volume

Hour Met?

8:30 AM 169 19

8:45 AM 0 0

9:00 AM 0 0

9:15 AM 0 0

9:30 AM 0 0

9:45 AM 0 0

10:00 AM 0 0

10:15 AM 0 0

10:30 AM 0 0

10:45 AM 0 0

11:00 AM 0 0

11:15 AM 0 0

11:30 AM 0 0

11:45 AM 0 0

12:00 PM 0 0

12:15 PM 0 0

12:30 PM 0 0

12:45 PM 0 0

1:00 PM 0 0

1:15 PM 0 0

1:30 PM 0 0

1:45 PM 0 0

2:00 PM 0 0

2:15 PM 0 0

2:30 PM 0 0

2:45 PM 0 0

3:00 PM 0 0

3:15 PM 291 17

3:30 PM 518 31

3:45 PM 770 62

4:00 PM 995 76

4:15 PM 1027 81

4:30 PM 1108 83

4:45 PM 1087 67

5:00 PM 1062 64

5:15 PM 739 42

5:30 PM 431 26

5:45 PM 200 11

6:00 PM 0 0

6:15 PM 0 0

6:30 PM 0 0

6:45 PM 0 0

7:00 PM 0 0

7:15 PM 0 0

7:30 PM 0 0

7:45 PM 0 0

8:00 PM 0 0

8:15 PM 0 0

8:30 PM 0 0

8:45 PM 0 0

9:00 PM 0 0

9:15 PM 0 0

9:30 PM 0 0

9:45 PM 0 0

10:00 PM 0 0

10:15 PM 0 0

10:30 PM 0 0

10:45 PM 0 0

11:00 PM 0 0
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MUTCD Warrant 3

Page 3 of 3
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MUTCD Figure 4C-3. Warrant 3, Peak Hour



HCS Warrants Report

Project Information

Analyst HDR Date 2/16/2023

Agency HDR Analysis Year 2050

Jurisdiction Casper Area MPO Time Period Analyzed AM Peak (2-hrs) and PM Peak (2-
hrs)

Project Description Western Gateway Corridor Study: Van Horn Avenue Intersection

General

Major Street Direction East-West Population < 10,000 No

Starting Time Interval 7 Coordinated Signal System No

Median Type Undivided Crashes (crashes/year) 0

Major Street Speed (mi/h) 40 Adequate Trials of Crash Exp. Alt. No

Nearest Signal (ft) 230

Geometry and Traffic

Approach Eastbound Westbound Northbound Southbound

Movement L T R L T R L T R L T R

Number of Lanes, N 0 2 0 1 2 0 0 0 0 0 0 0

Lane Usage TR L T LR

Vehicle Volumes Averages (veh/h) 0 219 43 14 235 0 17 0 18 0 0 0

Pedestrian Averages (peds/h) 0 0 0 0

Gap Averages (gaps/h) 0 0 0 0

Delay (s/veh) 0.0 0.0 0.0 0.0

Delay (veh-hrs) 0.0 0.0 0.0 0.0

School Crossing and Roadway Network

Number of Students in Highest Hour 0 Two or More Major Routes No

Number of Adequate Gaps in Period 0 Weekend Counts No

Number of Minutes in Period 0 5-year Growth Factor (%) 0

Railroad Crossing

Grade Crossing Approach None Rail Traffic (trains/day) 4

Highest Volume Hour with Trains Unknown High Occupancy Buses (%) 0

Distance to Stop Line (ft) - Tractor-Trailer Trucks (%) 10



Volume Summary

Hour Major 
Volume

Minor 
Volume

Total 
Volume

Peds/h Gaps/h 1A
( 100% )

1A
( 80% )

1B
( 100% )

1B
( 80% )

2
( 100% )

3A
( 100% )

3B
( 80% )

4A
( 70% )

4B
( 56% )

07 - 08 1436 168 1604 0 0 Yes Yes Yes Yes Yes No Yes No No

08 - 09 1041 78 1119 0 0 No No Yes Yes No No No No No

09 - 10 0 0 0 0 0 No No No No No No No No No

10 - 11 0 0 0 0 0 No No No No No No No No No

11 - 12 0 0 0 0 0 No No No No No No No No No

12 - 13 0 0 0 0 0 No No No No No No No No No

13 - 14 0 0 0 0 0 No No No No No No No No No

14 - 15 0 0 0 0 0 No No No No No No No No No

15 - 16 0 0 0 0 0 No No No No No No No No No

16 - 17 1720 100 1820 0 0 No No Yes Yes Yes No No No No

17 - 18 1948 84 2032 0 0 No No Yes Yes Yes No No No No

18 - 19 0 0 0 0 0 No No No No No No No No No

Total 6145 430 6575 0 0 1 1 4 4 3 0 1 0 0

Warrants

Warrant 1: Eight-Hour Vehicular Volume

A. Minimum Vehicular Volumes (Both major approaches --and-- higher minor approach) --or--

B. Interruption of Continuous Traffic (Both major approaches --and-- higher minor approach) --or--

80% Vehicular --and-- Interruption Volumes (Both major approaches --and-- higher minor approach)

Warrant 2: Four-Hour Vehicular Volume

Four-Hour Vehicular Volume (Both major approaches --and-- higher minor approach)

Warrant 3: Peak Hour

A. Peak-Hour Conditions (Minor delay -- and-- minor volume --and-- total volume) --or--

B. Peak-Hour Vehicular Volumes (Both major approaches --and-- higher minor approach)

Warrant 4: Pedestrian Volume

A. Four Hour Volumes --or--

B. One-Hour Volumes

Warrant 5: School Crossing

Gaps Same Period --and--

Student Volumes

Nearest Traffic Control Signal (optional)

Warrant 6: Coordinated Signal System

Degree of Platooning (Predominant direction or both directions)

Warrant 7: Crash Experience

A. Adequate trials of alternatives, observance and enforcement failed --and--

B. Reported crashes susceptible to correction by signal (12-month period) --and--

C. 80% Volumes for Warrants 1A, 1B, --or-- 4 are satisfied

Warrant 8: Roadway Network

A. Weekday Volume (Peak hour total --and-- projected warrants 1, 2, or 3) --or--

B. Weekend Volume (Five hours total)

Warrant 9: Grade Crossing

A. Grade Crossing within 140 ft --and--

B. Peak-Hour Vehicular Volumes

Copyright © 2023 University of Florida. All Rights Reserved. HCS™ Warrants Version 2023 Generated: 2/27/2023 10:01:27 AM

Signal Warrants_HCS_US20-26_Van Horn 



Traffic Signal Warrant Analysis Workbook 2/27/2023

Municipality: Casper MPO Analysis Date: 2/16/2023

County: Conducted By: HDR

PennDOT Engineering District: Agency/Company Name: HDR

Data Collection Date:

Day of the Week:

No

Major Street Name and Route Number:

Major Street Approach #1 Direction: E-Bound

Major Street Approach #2 Direction: W-Bound

2 LANE(S)

40 MPH

Minor Street Name and Route Number:

Minor Street Approach #1 Direction: N-Bound

Minor Street Approach #2 Direction: N/A

1 LANE(S)

Applicable? Warrant Met?

Yes No

Yes No

Yes Yes

No N/A

No N/A

No N/A

No N/A

No N/A

No N/A

No N/A

No N/A

Warrant PA-1, ADT Volume Warrant

Warrant PA-2, Midblock and Trail Crossings

Warrant 5, School Crossing

Warrant 6, Coordinated Signal System

Warrant 7, Crash Experience

Warrant 8, Roadway Network

Warrant 9, Intersection Near a Grade Crossing

TRAFFIC SIGNAL WARRANT ANALYSIS FINDINGS

Warrant 1, Eight-Hour Vehicular Volume

Warrant 2, Four-Hour Vehicular Volume

Warrant 3, Peak Hour

Warrant 4, Pedestrian Volume

Number of Lanes for Moving Traffic on Each Minor Street Approach:

Is the intersection in a built-up area of an isolated community of <10,000 population?

STUDY AND ANALYSIS INFORMATION

US Hwy 20-26

Van Horn Avenue

Speed Limit or 85th Percentile Speed on the Major Street:

Major Street Information

Analysis Information

Minor Street Information

Number of Lanes for Moving Traffic on Each Major Street Approach:

Signal Warrants_US20-26_Van Horn Avenue_2050



Traffic Signal Warrant Analysis Workbook 2/27/2023

Major Street 

Approach #1

Major Street 

Approach #2

Minor Street 

Approach #1

Minor Street 

Approach #2

(E-Bound) (W-Bound) (N-Bound) (N/A)

Begin At End Of Volume Volume Total Volume Volume Volume

12:00 AM 12:14 AM 0

12:15 AM 12:29 AM 0

12:30 AM 12:44 AM 0

12:45 AM 12:59 AM 0

1:00 AM 1:14 AM 0

1:15 AM 1:29 AM 0

1:30 AM 1:44 AM 0

1:45 AM 1:59 AM 0

2:00 AM 2:14 AM 0

2:15 AM 2:29 AM 0

2:30 AM 2:44 AM 0

2:45 AM 2:59 AM 0

3:00 AM 3:14 AM 0

3:15 AM 3:29 AM 0

3:30 AM 3:44 AM 0

3:45 AM 3:59 AM 0

4:00 AM 4:14 AM 0

4:15 AM 4:29 AM 0

4:30 AM 4:44 AM 0

4:45 AM 4:59 AM 0

5:00 AM 5:14 AM 0

5:15 AM 5:29 AM 0

5:30 AM 5:44 AM 0

5:45 AM 5:59 AM 0

6:00 AM 6:14 AM 0

6:15 AM 6:29 AM 0

6:30 AM 6:44 AM 0

6:45 AM 6:59 AM 0

7:00 AM 7:14 AM 133.2879819 136.1020408 269.3900227 22.12087912

7:15 AM 7:29 AM 180.0204082 118.4013605 298.4217687 41.49450549

7:30 AM 7:44 AM 250.4126984 194.5918367 445.0045351 36.32967033

7:45 AM 7:59 AM 248.6553288 175.3537415 424.0090703 68.71428571

8:00 AM 8:14 AM 190.4444444 209.6054422 400.0498866 32.34065934

8:15 AM 8:29 AM 195.8321995 144.3061224 340.138322 20.74725275

8:30 AM 8:44 AM 158.8208617 141.6190476 300.4399093 24.56043956

8:45 AM 8:59 AM 0 0 0 0

9:00 AM 9:14 AM 0

9:15 AM 9:29 AM 0

9:30 AM 9:44 AM 0

9:45 AM 9:59 AM 0

10:00 AM 10:14 AM 0

10:15 AM 10:29 AM 0

10:30 AM 10:44 AM 0

10:45 AM 10:59 AM 0

11:00 AM 11:14 AM 0

11:15 AM 11:29 AM 0

11:30 AM 11:44 AM 0

11:45 AM 11:59 AM 0

ENTER VOLUME DATA PER 15 MINUTE INTERVAL, PER APPROACH

Time Interval

Major Street 

Combined

Signal Warrants_US20-26_Van Horn Avenue_2050



Traffic Signal Warrant Analysis Workbook 2/27/2023

Major Street 

Approach #1

Major Street 

Approach #2

Minor Street 

Approach #1

Minor Street 

Approach #2

(E-Bound) (W-Bound) (N-Bound) (N/A)

Begin At End Of Volume Volume Total Volume Volume Volume

ENTER VOLUME DATA PER 15 MINUTE INTERVAL, PER APPROACH

Time Interval

Major Street 

Combined

12:00 PM 12:14 PM 0

12:15 PM 12:29 PM 0

12:30 PM 12:44 PM 0

12:45 PM 12:59 PM 0

1:00 PM 1:14 PM 0

1:15 PM 1:29 PM 0

1:30 PM 1:44 PM 0

1:45 PM 1:59 PM 0

2:00 PM 2:14 PM 0

2:15 PM 2:29 PM 0

2:30 PM 2:44 PM 0

2:45 PM 2:59 PM 0

3:00 PM 3:14 PM 0

3:15 PM 3:29 PM 0

3:30 PM 3:44 PM 0

3:45 PM 3:59 PM 0

4:00 PM 4:14 PM 277.4094595 262.7333333 540.1427928 22.55681818

4:15 PM 4:29 PM 156.3033784 196.3583333 352.6617117 18.125

4:30 PM 4:44 PM 142.6189189 273.1333333 415.7522523 40.57954545

4:45 PM 4:59 PM 228.0709459 188.675 416.7459459 18.32954545

5:00 PM 5:14 PM 346.2074324 243.2833333 589.4907658 28.51136364

5:15 PM 5:29 PM 235.8128378 332.4833333 568.2961712 21.69318182

5:30 PM 5:44 PM 220.9986486 212.4416667 433.4403153 20.01136364

5:45 PM 5:59 PM 192.6675676 186.4916667 379.1592342 14.61363636

6:00 PM 6:14 PM 0

6:15 PM 6:29 PM 0

6:30 PM 6:44 PM 0

6:45 PM 6:59 PM 0

7:00 PM 7:14 PM 0

7:15 PM 7:29 PM 0

7:30 PM 7:44 PM 0

7:45 PM 7:59 PM 0

8:00 PM 8:14 PM 0

8:15 PM 8:29 PM 0

8:30 PM 8:44 PM 0

8:45 PM 8:59 PM 0

9:00 PM 9:14 PM 0

9:15 PM 9:29 PM 0

9:30 PM 9:44 PM 0

9:45 PM 9:59 PM 0

10:00 PM 10:14 PM 0

10:15 PM 10:29 PM 0

10:30 PM 10:44 PM 0

10:45 PM 10:59 PM 0

11:00 PM 11:14 PM 0

11:15 PM 11:29 PM 0

11:30 PM 11:44 PM 0

11:45 PM 11:59 PM 0

3157.563112 3015.579592 6173.142704 430.7281469 0Approach Totals:

Signal Warrants_US20-26_Van Horn Avenue_2050



MUTCD Warrant 2

Page 1 of 3

Total Number of Unique Hours Met

On Figure 4C-1

Major Street: 2 or More Lanes 3
Minor Street: 1 Lane

Hour Interval Major Street Combined Highest Minor Street Approach

Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH)

12:00 AM 0 0

12:15 AM 0 0

12:30 AM 0 0

12:45 AM 0 0

1:00 AM 0 0

1:15 AM 0 0

1:30 AM 0 0

1:45 AM 0 0

2:00 AM 0 0

2:15 AM 0 0

2:30 AM 0 0

2:45 AM 0 0

3:00 AM 0 0

3:15 AM 0 0

3:30 AM 0 0

3:45 AM 0 0

4:00 AM 0 0

4:15 AM 0 0

4:30 AM 0 0

4:45 AM 0 0

5:00 AM 0 0

5:15 AM 0 0

5:30 AM 0 0

5:45 AM 0 0

6:00 AM 0 0

6:15 AM 269.3900227 22.12087912

6:30 AM 567.8117914 63.61538462

6:45 AM 1012.816327 99.94505495

7:00 AM 1436.825397 168.6593407 Met

7:15 AM 1567.485261 178.8791209 Met

7:30 AM 1609.201814 158.1318681 Met

7:45 AM 1464.637188 146.3626374 Met

8:00 AM 1040.628118 77.64835165

8:15 AM 640.5782313 45.30769231

8:30 AM 300.4399093 24.56043956

8:45 AM 0 0

9:00 AM 0 0

9:15 AM 0 0

9:30 AM 0 0

9:45 AM 0 0

10:00 AM 0 0

10:15 AM 0 0

10:30 AM 0 0

10:45 AM 0 0

11:00 AM 0 0

11:15 AM 0 0

11:30 AM 0 0

11:45 AM 0 0

MUTCD WARRANT 2, FOUR-HOUR VEHICULAR VOLUME

No

Hourly Vehicular Volume

Hour Met?

Number of Lanes for Moving Traffic on Each 

Approach

Built-up Isolated Community With Less Than 10,000 Population or Above 40 MPH 

on Major Street?

2/27/2023 Signal Warrants_US20-26_Van Horn Avenue_2050



MUTCD Warrant 2

Page 2 of 3

Hour Interval Major Street Combined Highest Minor Street Approach

Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH)

Hourly Vehicular Volume

Hour Met?

12:00 PM 0 0

12:15 PM 0 0

12:30 PM 0 0

12:45 PM 0 0

1:00 PM 0 0

1:15 PM 0 0

1:30 PM 0 0

1:45 PM 0 0

2:00 PM 0 0

2:15 PM 0 0

2:30 PM 0 0

2:45 PM 0 0

3:00 PM 0 0

3:15 PM 540.1427928 22.55681818

3:30 PM 892.8045045 40.68181818

3:45 PM 1308.556757 81.26136364

4:00 PM 1725.302703 99.59090909 Met

4:15 PM 1774.650676 105.5454545 Met

4:30 PM 1990.285135 109.1136364 Met

4:45 PM 2007.973198 88.54545455 Met

5:00 PM 1970.386486 84.82954545 Met

5:15 PM 1380.895721 56.31818182

5:30 PM 812.5995495 34.625

5:45 PM 379.1592342 14.61363636

6:00 PM 0 0

6:15 PM 0 0

6:30 PM 0 0

6:45 PM 0 0

7:00 PM 0 0

7:15 PM 0 0

7:30 PM 0 0

7:45 PM 0 0

8:00 PM 0 0

8:15 PM 0 0

8:30 PM 0 0

8:45 PM 0 0

9:00 PM 0 0

9:15 PM 0 0

9:30 PM 0 0

9:45 PM 0 0

10:00 PM 0 0

10:15 PM 0 0

10:30 PM 0 0

10:45 PM 0 0

11:00 PM 0 0

2/27/2023 Signal Warrants_US20-26_Van Horn Avenue_2050
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MUTCD Warrant 3

Page 1 of 3

Major Street: 2 or More Lanes

Minor Street: 1 Lane

No

No

Yes

Yes

Total Number of Unique Hours Met

On Figure 4C-3

2

Hour Interval Major Street Combined Highest Minor Street Approach

Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH)

12:00 AM 0 0

12:15 AM 0 0

12:30 AM 0 0

12:45 AM 0 0

1:00 AM 0 0

1:15 AM 0 0

1:30 AM 0 0

1:45 AM 0 0

2:00 AM 0 0

2:15 AM 0 0

2:30 AM 0 0

2:45 AM 0 0

3:00 AM 0 0

3:15 AM 0 0

3:30 AM 0 0

3:45 AM 0 0

4:00 AM 0 0

4:15 AM 0 0

4:30 AM 0 0

4:45 AM 0 0

5:00 AM 0 0

5:15 AM 0 0

5:30 AM 0 0

5:45 AM 0 0

6:00 AM 0 0

6:15 AM 269.3900227 22.12087912

6:30 AM 567.8117914 63.61538462

6:45 AM 1012.816327 99.94505495

7:00 AM 1436.825397 168.6593407 Met

7:15 AM 1567.485261 178.8791209 Met

7:30 AM 1609.201814 158.1318681 Met

7:45 AM 1464.637188 146.3626374

8:00 AM 1040.628118 77.64835165

8:15 AM 640.5782313 45.30769231

Hour Met?

Does the total entering volume serviced during the hour equal or exceed 650 vehicles per 

hour for intersection with three approaches or 800 vehicles per hour for intersections 

with four or more approaches?

Indicate whether all three of the following conditions for the same 1 hour (any four consecutive 15-

minute periods) of an average day are present*

*If applicable, attach all supporting calculations and documentation.

Is this signal warrant being applied for an unusual case, such as office complexes, 

manufacturing plants, industrial complexes, or high-occupancy vehicle facilities that 

attract or discharge large numbers of vehicles over a short time?

Built-up Isolated Community With Less Than 10,000 Population or Above 40 MPH on 

Major Street?

MUTCD WARRANT 3, PEAK HOUR

Number of Lanes for Moving Traffic on Each 

Approach

No

Hourly Vehicular Volume

Does the total stopped time delay experienced by the traffic on one minor-street 

approach (one direction only) controlled by a STOP sign equal or exceed 4 vehicle-hours 

for a one-lane approach or 5 vehicle-hours for a two-lane approach?

Does the volume on the same minor-street approach (one direction only) equal or exceed 

100 vehicles per hour for one moving lane of traffic or 150 vehicles per hour for two 

moving lanes?

2/27/2023 Signal Warrants_US20-26_Van Horn Avenue_2050



MUTCD Warrant 3

Page 2 of 3

Hour Interval Major Street Combined Highest Minor Street Approach

Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH)
Hour Met?

Hourly Vehicular Volume

8:30 AM 300.4399093 24.56043956

8:45 AM 0 0

9:00 AM 0 0

9:15 AM 0 0

9:30 AM 0 0

9:45 AM 0 0

10:00 AM 0 0

10:15 AM 0 0

10:30 AM 0 0

10:45 AM 0 0

11:00 AM 0 0

11:15 AM 0 0

11:30 AM 0 0

11:45 AM 0 0

12:00 PM 0 0

12:15 PM 0 0

12:30 PM 0 0

12:45 PM 0 0

1:00 PM 0 0

1:15 PM 0 0

1:30 PM 0 0

1:45 PM 0 0

2:00 PM 0 0

2:15 PM 0 0

2:30 PM 0 0

2:45 PM 0 0

3:00 PM 0 0

3:15 PM 540.1427928 22.55681818

3:30 PM 892.8045045 40.68181818

3:45 PM 1308.556757 81.26136364

4:00 PM 1725.302703 99.59090909

4:15 PM 1774.650676 105.5454545 Met

4:30 PM 1990.285135 109.1136364 Met

4:45 PM 2007.973198 88.54545455

5:00 PM 1970.386486 84.82954545

5:15 PM 1380.895721 56.31818182

5:30 PM 812.5995495 34.625

5:45 PM 379.1592342 14.61363636

6:00 PM 0 0

6:15 PM 0 0

6:30 PM 0 0

6:45 PM 0 0

7:00 PM 0 0

7:15 PM 0 0

7:30 PM 0 0

7:45 PM 0 0

8:00 PM 0 0

8:15 PM 0 0

8:30 PM 0 0

8:45 PM 0 0

9:00 PM 0 0

9:15 PM 0 0

9:30 PM 0 0

9:45 PM 0 0

10:00 PM 0 0

10:15 PM 0 0

10:30 PM 0 0

10:45 PM 0 0

11:00 PM 0 0

2/27/2023 Signal Warrants_US20-26_Van Horn Avenue_2050
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Crash History Review Memo
Date: Tuesday, May 09, 2023

Project: Western Gateway Corridor Study

To: Study Advisory Committee

From: HDR

Subject: Crash History Review Memo

Introduction
The purpose of this memorandum is to identify crash locations along the US Hwy 20-26 study 
corridor.  This review area is within the overarching Western Gateway Corridor Study area, 
which extends on US Hwy 20-26 from West Belt Loop (WY Hwy 257) to the North Platte River 
Bridge on 1st Street.

Crash records from the State of Wyoming crash database for years 2017 through 2021 (the 
most recent 5 years of complete data) were provided by the Wyoming Department of 
Transportation (WYDOT).  The following sections summarize crash characteristics for major 
study intersections and corridor segments.

Crash location and density maps are provided in the Appendix. 

Methodology
Study area crashes were sorted into the following categories:

 Major Intersections (6)
 Corridor Segments between Major Intersections (4)

Crash characteristics such as total crashes, injury severity, manner of collision, light condition, 
and road surface condition were tabulated and presented in the crash tables.  

Crash rates and critical crash rates were calculated for both intersections and roadway 
segments.  Intersection crash rates were calculated in terms of crashes per million entering 
vehicles (crashes/MEV).  Roadway segment crash rates were calculated in terms of million 
vehicle miles traveled (crashes/MVMT). 

Critical crash rates were calculated based on the statistical populations for each crash location 
(intersection or segment) using methods presented in the Highway Safety Manual (American 
Association of State Highway and Transportation Officials (AASHTO), 2010).  A critical crash 
rate accounts for a desired level of confidence (95 percent used in this study), vehicle exposure, 
and similar facility types.  Intersections and segments where a crash rate exceeds or meets 
70% of the critical rate were noted for further investigation.   
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Intersections
Crash characteristics of six major intersections along the study corridor are summarized in 
Table 1 through Table 3.  Crashes occurring within a certain radius of an intersection, 
depending on intersection size, and defined as intersection-related were categorized as an 
intersection crash for this review. 

Angle crashes were the most frequent crash type, consisting of approximately 47 percent of the 
crashes at these intersections.  Rear-end crashes were the second most frequent at 39 percent.  
Nearly one third of the crashes involved a driver that lived greater than 25 miles from the crash 
location.  There were two fatal and two serious injury crashes, one of each occurring at the 
West Belt Loop and Poplar Street intersections.  No bike/pedestrian crashes were observed at 
study intersections.

Two of the six intersections exhibited a crash rate greater than 70% of the critical rate.  
Observed crash trends at these intersections include:

 US Hwy 20-26 and West Belt Loop (WY Hwy 257) (27 total crashes)
o 1 fatal injury crash involving a right-angle collision between a westbound vehicle 

which ran a red light and a southbound motorcycle
o 1 serious injury crash involving a right-angle collision in which a southbound 

vehicle ran a red light and collided with vehicles heading in the eastbound left 
and westbound directions

o 60% of rear-end crashes (10 total) occurred in the eastbound direction 
o 30% involved running a red light or disregarding the traffic signal
o 26% occurred during snowy or icy road conditions

 US Hwy 20-26 and Poplar Street (25 total crashes)
o 1 fatal injury crash involving a right-angle collision between a southbound vehicle 

and an eastbound vehicle which included running a red light and speeding
o 1 serious injury crash involving an eastbound rear-end collision
o 58% of rear-end crashes (12 total) occurred in the eastbound direction 
o 42% of angle crashes (12 total) involved a vehicle traveling in the westbound 

direction
o 20% occurred in snowy or icy road conditions
o Note: Reconstruction of this intersection is planned for 2023

A cursory review of the remaining study intersections found the following crash trends:

 US Hwy 20-26 and Poison Spider Road (10 total crashes)
o 50% of angle crashes (6 total) occurred in wet or snowy road conditions

 US Hwy 20-26 and Wyoming Boulevard (17 total crashes)
o 1 head-on crash that involved a westbound vehicle and resulted in a possible 

injury
o 43% of angle crashes (7 total) involved a westbound vehicle
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o 29% of angle crashes (7 total) involved a southbound left turning vehicle
o 57% of rear-end crashes (7 total) involved a westbound vehicle
o 29% occurred on wet, snowy/slushy, or icy/frosty road conditions

 US Hwy 20-26 and Salt Creek Highway (8 total crashes)
o 1 minor injury head-on crash that involved a westbound vehicle
o 3 crashes occurred on wet or icy/frosty road conditions

 US Hwy 20-26 and Van Horn Avenue (5 total crashes)
o 2 single vehicle crashes that occurred in the eastbound direction on 

snowy/slushy or icy/frosty road conditions

 US Hwy 20-26 and Combined Area (Excal Way, Salt Creek Highway, and Van Horn 
Avenue) (14 total crashes)

o Combined total of 14 crashes between three intersections that are within a 
segment of approximately 500 ft.

o 1 minor injury head-on crash that involved a westbound vehicle
o 33% of angle crashes (6 total) involved a vehicle that failed to yield ROW
o 50% of angle crashes (6 total) involved an eastbound vehicle
o All rear-end crashes (4 total) occurred in the eastbound or westbound directions
o 5 crashes occurred on wet, snowy/slushy, or icy/frosty road conditions

Corridor Segments
Corridor segment crash characteristics are summarized in Table 4 through Table 6.  Each 
individual segment includes both non-intersection and minor intersection/driveway access-
related crashes.  The most frequent crash types were angle and rear-end crashes, which 
generally reflect conflict between through vehicles and turning or slowing/stopping vehicles.  

Observed crash trends on segments with notable angle and/or rear-end crash frequency 
include:

 US Hwy 20-26: West Belt Loop (WY Hwy 257) to Poison Spider Road
o 10 angle crashes

 70% occurred at intersections while the remaining 30% occurred at 
business entrances

 30% involved vehicles turning left from the highway

 US Hwy 20-26: Salt Creek Highway to North Platte River Bridge
o 12 rear-end crashes

 42% occurred at night
 92% occurred at a non-junction location
 50% occurred in the eastbound direction and 42% in the westbound 

direction
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No fatal injury crashes were reported on observed corridor segments.  One serious injury crash 
was observed on the US Hwy 20-26 segment between Salt Creek Highway and Poplar Street.  
No bike/pedestrian crashes were observed along study corridor segments.

One segment, between Wyoming Boulevard and Salt Creek Highway, exhibited a crash rate 
greater than the critical crash rate.  Observed crash trends on this corridor segment include:

 US Hwy 20-26: Wyoming Boulevard to Salt Creek Highway (19 total crashes)
o 1 minor injury access-related crash involving a right-angle collision between 

northbound left and eastbound movements
o 7 single vehicle crashes

 Nearly half of the study corridor single-vehicle crashes occurred on this 
segment

 86% occurred in the segment from the bridge over the railroad to Excal 
Way at night in unlighted areas

 57% involved snowy or icy road conditions
o All angle crashes (7 total) were access-related 

 6 of the 7 occurred within the first cluster of access points east of 
Wyoming Boulevard

o 75% of rear-end crashes (4 total) were access-related that occurred around the 
first cluster of access points east of Wyoming Boulevard

o Nearly 50% of crashes occurred at night 
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Table 1: US Hwy 20-26 Intersection Crash Summary (2017 – 2021) – Injury Severity and Manner of Collision

Injury Severity Manner of Collision
Int. 
No. Intersection

Traffic 
Control 
Device

Total 
Crashes Fatal Serious 

Injury
Minor 
Injury

Possible 
Injury

No 
Injury

Single 
Vehicle Rear-end Head-on Angle Sideswipe

1
US Hwy 20-26 & 
West Belt Loop 
(WY Hwy 257)

Signal 27 1 1 2 2 21 0 10 1 13 3

2 US Hwy 20-26 & 
Poison Spider Road Signal 10 0 0 0 3 7 1 3 0 6 0

3 US Hwy 20-26 & 
Wyoming Boulevard Signal 17 0 0 0 4 13 1 7 1 7 1

4 US Hwy 20-26 & 
Salt Creek Highway Signal 8 0 0 1 1 6 1 3 1 3 0

5 US Hwy 20-26 & 
Van Horn Avenue TWSC 5 0 0 0 0 5 2 1 0 2 0

6 US Hwy 20-26 & 
Poplar Street Signal 25 1 1 1 1 21 0 12 1 12 0

Totals: 92 2 2 4 11 73 5 36 4 43 4
TWSC: Two-Way Stop Control
*Suspected serious injuries are referred to as Serious Injury, suspected minor injuries are referred to as Minor Injury
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Table 2: US Hwy 20-26 Intersection Crash Summary (2017 – 2021) – Light Condition and Road Surface Condition

Light Condition Road Surface Condition
Int. 
No. Intersection

Traffic 
Control 
Device

Total 
Crashes

Driver Lives 
> 25 Miles 

from Crash 
Location Daylight Darkness 

Unlighted
Darkness 
Lighting

Dawn / 
Dusk Dry Wet Snow / 

Slush
Ice / 
Frost

1
US Hwy 20-26 & 
West Belt Loop 
(WY Hwy 257)

Signal 27 9 26 0 1 0 19 1 5 2

2 US Hwy 20-26 & 
Poison Spider Road Signal 10 4 9 0 1 0 6 2 2 0

3 US Hwy 20-26 & 
Wyoming Boulevard Signal 17 7 15 0 2 0 12 1 1 3

4 US Hwy 20-26 & 
Salt Creek Highway Signal 8 1 4 1 3 0 5 1 0 2

5 US Hwy 20-26 & 
Van Horn Avenue TWSC 5 2 4 0 0 1 3 0 1 1

6 US Hwy 20-26 & 
Poplar Street Signal 25 6 19 1 3 2 18 2 1 4

Totals: 92 29 77 2 10 3 63 7 10 12
TWSC: Two-Way Stop Control
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Table 3: US Hwy 20-26 Intersection Crash Rates (2017-2021) 

Int. 
No. Intersection

Traffic 
Control 
Device

Total 
Crashes

Daily 
Entering 
Vehicles

Million 
Entering 
Vehicles

Crash 
Rate

Critical 
Crash 
Rate

Ratio

1 US Hwy 20-26 & 
West Belt Loop (WY Hwy 257) Signal 27 22,600 41.23 0.65 0.63 1.04

2 US Hwy 20-26 & Poison Spider Road Signal 10 15,000 27.40 0.36 0.67 0.54

3 US Hwy 20-26 & Wyoming Boulevard Signal 17 22,800 41.54 0.41 0.63 0.65

4 US Hwy 20-26 & Salt Creek Highway Signal 8 17,500 32.03 0.25 0.65 0.38

5 US Hwy 20-26 & Van Horn Avenue TWSC 5 15,600 28.54 0.18 0.32 0.54

6 US Hwy 20-26 & Poplar Street Signal 25 29,400 53.61 0.47 0.60 0.77

HSM weighted average crash rate for study area signalized intersections = 0.44
HSM weighted average crash rate for study area unsignalized intersections = 0.18

TWSC: Two-Way Stop Control
Intersections with a crash rate exceeding the critical crash rate (ratio > 0.70) noted in bold orange.  



Casper Area MPO | Western Gateway Corridor Study
Crash History Review Memo

hdrinc.com 601 Metz Drive Gillette, WY  82718-7710
(307) 228-6000

8

Table 4: US Hwy 20-26 Corridor Segment Crash Summary (2017 – 2021) – Injury Severity and Manner of Collision

Injury Severity Manner of Collision
US Hwy 20-26 

Corridor Segment
Total 

Crashes Fatal Serious 
Injury

Minor 
Injury

Possible 
Injury

No 
Injury

Single 
Vehicle Rear-end Head-on Angle Sideswipe

West Belt Loop (WY HWY 
257) to Poison Spider Road 17 0 0 1 1 14 2 3 1 10 1

Poison Spider Road to 
Wyoming Boulevard 7 0 0 0 2 5 1 2 1 2 1

Wyoming Boulevard to 
Salt Creek Highway 19 0 0 1 1 17 7 4 0 7 0

Salt Creek Highway to 
Poplar Street 36 0 1 4 3 28 6 12 0 6 3

Totals: 79 0 1 6 7 64 16 21 2 25 5
*Suspected serious injuries are referred to as Serious Injury, suspected minor injuries are referred to as Minor Injury

Table 5: US Hwy 20-26 Corridor Segment Crash Summary (2017 – 2021) – Light Condition and Road Surface Condition

Light Condition Road Surface Condition
US Hwy 20-26 

Corridor Segment
Total 

Crashes

Driver Lives 
> 25 Miles 

from Crash 
Location

Business 
Entrance & 
Driveway 
Related

Intersection 
Related Daylight Darkness 

Unlighted
Darkness 
Lighting

Dawn / 
Dusk Dry Wet Snow / 

Slush
Ice / 
Frost

West Belt Loop (WY HWY 
257) to Poison Spider Road 17 6 3 10 10 4 1 2 14 1 1 1

Poison Spider Road to 
Wyoming Boulevard 7 1 3 3 5 0 2 0 5 0 1 1

Wyoming Boulevard to 
Salt Creek Highway 19 7 10 1 11 7 1 0 11 1 5 2

Salt Creek Highway to 
North Platte River Bridge 36 6 3 1 18 15 2 1 25 5 2 4

Totals: 79 20 19 15 44 26 6 3 55 7 9 8



Casper Area MPO | Western Gateway Corridor Study
Crash History Review Memo

hdrinc.com 601 Metz Drive Gillette, WY  82718-7710
(307) 228-6000

9

Table 6: US Hwy 20-26 Corridor Segment Crash Rates (2017 – 2021) 

US Hwy 20-26 
Corridor Segment

Segment 
Length 

(mi)
Total 

Crashes
Daily 

Vehicles

Million 
Vehicle 
Miles 

Traveled

Crash 
Rate

Critical 
Crash 
Rate

Ratio

West Belt Loop (WY HWY 257) to Poison Spider Road 1.13 17 10,200 21.07 0.81 1.50 0.54

Poison Spider Road to Wyoming Boulevard 0.40 7 14,200 10.40 0.67 1.68 0.40

Wyoming Boulevard to Salt Creek Highway 0.59 19 13,700 14.73 1.29 1.58 0.82

Salt Creek Highway to North Platte River Bridge 1.66 36 13,800 41.82 0.86 1.37 0.63

HSM weighted average crash rate for study area corridor segments = 1.10

Segments with a crash rate exceeding the critical crash rate (ratio > 0.70) noted in bold orange.  
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Appendix
Appendix A – Crash Location Maps
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Appendix A – Crash Location Maps
Figure 1: Crash History (2017 – 2021) [pg. 1]
Figure 2: Crash History (2017 – 2021) [pg. 2]
Figure 3: Crash History (2017 – 2021) [pg. 3]
Figure 4: Fatal and Serious Injury Crashes (2017 – 2021)
Figure 5: Crash Density (2017 – 2021)
Figure 6: Crash History (2017 – 2021) - Angle Crashes [pg. 1]
Figure 7: Crash History (2017 – 2021) - Angle Crashes [pg. 2]
Figure 8: Crash History (2017 – 2021) - Angle Crashes [pg. 3]
Figure 9: Crash History (2017 – 2021) – Rear-end and Sideswipe Crashes [pg. 1]
Figure 10: Crash History (2017 – 2021) – Rear-end and Sideswipe Crashes [pg. 2]
Figure 11: Crash History (2017 – 2021) – Rear-end and Sideswipe Crashes [pg. 3]
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Figure 4
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Figure 5

CRASH DENSITY (2017 - 2021)

Study Corridor

Crash Density
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Corridor Safety Review Memo 

 
 

hdrinc.com 1670 Broadway, Suite 3400, Denver, CO  80202-4824 
(303) 764-1520  

1 

 

Corridor Safety Review Memo 
Date: Friday, September 23, 2022 

Project: Western Gateway Corridor Study 

To: Study Advisory Committee 

From: HDR 

Subject: Corridor Safety Review Memo  

Introduction 
This memorandum provides documentation for the safety review conducted on the US Hwy 20-

26 study corridor. The study area falls within the overarching Western Gateway Corridor Study 

area, which extends on US Hwy 20-26 from West Belt Loop (WY Hwy 257) to the North Platte 

River Bridge on 1st Street. 

Scope and Purpose 
This safety review was conducted with the intent of identifying specific concerns for all road 

users, and then list potential mitigation measures for planning level evaluation within the 

Western Gateway Corridor Study. The review was undertaken as part of the pre-concept 

identification of existing transportation issues and needs, as such no design work has taken 

place and the evaluation is of the existing roadway corridor. 

The team reviewed existing roadways, intersections, driveways, and non-motorized facilities. 

The results presented within this memorandum will be used to inform planning and preliminary 

design of proposed improvements. Project limits are as depicted in Figure 1 for US Hwy 20-26 

between and including the intersections with West Belt Loop (WY Hwy 257) to the west and 

Poplar Street (WY Hwy 220) to the east. 

Review Team 
The review team was selected based to provide a combination of specialized roadway and 

safety expertise and/or knowledge of the local area. The review team is presented in Table 1. 

Table 1: Safety Review Team 

Team Member Role Affiliation 

Greg Baker Team Leader / Traffic Engineer HDR Engineering 

Beth Andress MPO Supervisor / Project Owner Casper MPO 

Sabrina Kemper Community Development City of Mills 

Brooke Allen Resident Engineer Wyoming DOT 

Mark Ayen District Engineer Wyoming DOT 

Alex Sveda City Engineer City of Casper 

Bryon Preciado Law Enforcement Chief of Police, City of Mills 

Lt Chad Frimml Law Enforcement Natrona County Sheriff’s Office 
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Figure 1: Study Area 

Pre-Inspection Meeting 
A pre-inspection meeting was conducted on the morning of the field inspection. The team 

reviewed existing crash data and maps provided in the Crash History Review Memo, and aerial 

imagery of the study corridor.  

US Hwy 20-26 serves as a major corridor for traffic approaching the City of Casper from the 

west. Surrounding land use is a mixture of industrial, commercial, and residential. The western 

half of the study area, west of Salt Creek Road, is within the City of Mills and features numerous 

commercial businesses fronting the corridor with medium density single family housing beyond. 

East of Salt Creek Road the corridor is fronted to the north by industrial railroad tracks and to 

the south by the North Platte River. Land use north of the corridor, east of Salt Creek Road, is 

industrial and sparsely developed.  

US Hwy 20-26 carries a five-lane cross-section throughout with two travel lanes each direction 

and a striped median with left turn lanes. The corridor speed limit within City of Mills is 40mph, 

increasing to 50mph east of Salt Creek Road. Pedestrian sidewalk facilitates are sparse and 

discontinuous. Curb ramps and crosswalks are provided at all signalized intersection with the 

exception of Salt Creek Road. The Platte River Trail runs adjacent to the south side of the 

corridor east of Salt Creek Road and is a popular walking and cycling route. The trail does not 

provide direct access to the more commercial and residential western half of the corridor. 

The site visit was conducted on August 30th, 2022. The weather was dry and hot with an 

afternoon high of 90 degrees. Few pedestrians or bicyclists were observed to use the corridor, 

with the greatest concentration of non-motorized users being on the Platte River Trail. Vehicle 

queues, while not extensive, were observed at signalized intersections, and vehicles were 

observed to block intersection left turn lanes whilst accessing adjacent business driveways. 
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Infrastructure improvements are planned for the intersection of US Hwy 20-26 and Poplar Street 

at the far eastern extent of the study area. Improvements will provide dedicated turn lanes, ADA 

curb ramps, raised medians, and a connection to the Platte River Trail. The channelized 

southbound right turn will be removed. The Poplar Street intersection has therefore not been 

included in field discussions. 

Findings and Suggestions 
Issues, risks, and suggested mitigation measures are listed below and generally ordered from 

west to east on the study corridor followed by corridor-wide issues. There is no priority 

associated with the order of listing. 

US Hwy 20-26 From West Belt Loop to Poplar Street 

Issue: US Hwy 20-26 / West Belt Loop intersection crash rate 

The US Hwy 20-26 / West Belt Loop intersection has a crash rate that exceeds 70% of the 

critical rate, features predominantly angle crashes, and an ambulance and fire truck were 

recently broadsided at this intersection. Truck volumes through this intersection are high. One 

fatal and five injury crashes have occurred in the period 2017 through 2021. 

Risk: Angle crashes with injury potential, as supported by crash records. Increased injury 

potential due to a high proportion of truck traffic. 

Suggested Mitigation:  

• Increase traffic signal clearance intervals 

• Review left turn signal control operations 

• Improve signal head visibility by relocating overhead signage or providing near side 

signal heads. Of particular need is the northbound West Belt Loop (Hwy 257) approach 

where a combination of grade and sign location restrict visibility to signal heads 

• Implement emergency vehicle preemption 

• Install advance warning beacon on northbound approach 

Issue: Commercial driveway spacing at Poison Spider Road and Wyoming Blvd 

intersections 

Driveways are located too close to intersections resulting in stationary vehicles in intersection 

turn lanes and driver confusion. Drivers were observed having to swerve around stationary 

vehicles that are accessing private driveways from intersection turn lanes  

Risk: Angle and side-swipe crashes 

Suggested mitigation:  

• Consolidate existing accesses and restrict access provision near signalized intersections 

• Provide raised medians to formalize accesses and physically restrict left turn movements 

within close proximity of signalized intersections 



Casper Area MPO | Western Gateway Corridor Study 
Corridor Safety Review Memo 

 
 

hdrinc.com 1670 Broadway, Suite 3400, Denver, CO  80202-4824 
(303) 764-1520  

4 

 

Issue: Pedestrian and bicycle connectivity between Van Horn Ave and Wyoming Blvd 

The Platte River Trail runs parallel to the roadway along the south side of Hwy 20-26 in the east 

half of the study area. The trail heads southeast approximately 800 feet west of Van Horn Ave 

with no direct trail connection to the City of Mills along or parallel to Hwy 20-26. Sidewalk is 

provided on the railroad bridge with no formal trail connection on either end. 

Risk: pedestrians at unexpected locations may be involved in fatal or serious crashes. 

Suggested mitigation:  

• Construct non-motorized trails or sidewalks along US Hwy 20-26 to provide continuous 

and direct connectivity to the existing Platte River Trail 

• Provide street lighting along US Hwy 20-26 

Issue: Sight distance to eastbound traffic queues and the traffic signal at Salt Creek Hwy 

Sight distance for eastbound drivers approaching the Salt Creek Highway traffic signal is 

restricted due to the crest of the railroad bridge and steep grade to the intersection.  

Risk: rear-end and angle crashes 

Suggested mitigation:  

• Adjust roadway grade to improve eastbound sight lines to the intersection and queueing 

traffic that may be present on Hwy 20-26 

• Provide active advance warning signs and flashing beacons interconnected to the traffic 

signal 

Issue: Weaving movement (left turn then right turn) when traveling on Van Horn Ave and 

Salt Creek Hwy 

The Van Horn Ave and Salt Creek Hwy intersections comprise an offset-T configuration with 

approximately 220 feet of separation. Drivers traveling north-south using Van Horn Ave and Salt 

Creek Hwy are required to turn left and then immediately right. Van Horn Ave is stop controlled 

on the side street and drivers experience difficulty finding safe gaps in traffic to reach the right-

most westbound lane to then Access Salt Creek Hwy. 

Risk: angle crashes with injury potential 

Suggested mitigation:  

• Reconfigure the intersections to provide either one signalized four-leg intersection or two 

signalized offset-T intersections that are interconnected 

Issue: Missing STOP sign at North 5th Ave and the Platte River Trail at Van Horn Ave 

STOP signs are missing at the North 5th Ave approach southbound to Hwy 20-26 and for 

westbound trail users at the Van Horn Ave intersection. 

Risk: Failure to stop, resulting in angle crashes with injury potential 
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Suggested mitigation:  

• Install STOP sign on North 5th Ave 

• Install STOP sign on the Platte River Trail westbound approach to Van Horn Ave 

Issue: Lack of non-motorized facilities along US Hwy 20-26 

Commercial and residential land uses generate non-motorized trips but sidewalk, trail, and 

crosswalk provision is minimal, and facilities along Hwy 20-26 are discontinuous and lack ADA 

ramps. Non-motorized users have created informal “social trails” where sidewalks are missing 

and were observed walking in the roadway. 

Risk: pedestrians at unexpected locations may be involved in fatal or serious crashes. 

Suggested Mitigation: 

• Construct continuous non-motorized trails or sidewalks along US Hwy 20-26 

• Install street lighting along US Hwy 20-26 

Issue: Numerous commercial driveways and minor side streets on US Hwy 20-26 

Frequent and closely spaced commercial driveways and minor street accesses on US Hwy 20-

26. Businesses are difficult to identify, and driveways are located too close to intersections. 

There are more than 50 locations with uncontrolled left turn access across oncoming traffic. 

Risk: Angle crashes with injury potential 

Suggested mitigation:  

• Reduce driveway density through closure, consolidation, or relocation of existing 

accesses 

• Restrict access provision near signalized intersections 

• Limit allowable movements at driveways, such as three-quarter movement (no left turn 

in) or right-in/right-out only 

• Provide raised medians to formalize accesses, enforce banned turns, and control 

locations that permit left turn movements 

• Develop an access control plan for the study corridor to meet future needs 

• Install street name signs where missing from intersections 

Issue: Poor visibility during darkness 

Except at signal-controlled intersections, no street lighting is provided along the Hwy 20-26 

corridor. Over one-third of segment crashes occurred during dark conditions. 

Risk: Fatal or injury crashes due to failure to see other vehicles, pedestrians, or bicyclists in the 

roadway 

Suggested mitigation:  

• Install street lighting along US Hwy 20-26 
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Issue: Poor visibility of pavement striping  

Lane delineation is poor in some areas along Hwy 20-26 as pavement striping suffers from 

extensive wear and lack of color contrast against concrete pavement materials, especially 

during dawn/dusk and bad weather. 

Risk: sideswipe, head-on and angle crashes with injury potential 

Suggested mitigation:  

• Increased use of inlaid and contrast striping 

• Increased width of longitudinal pavement markings 

• Install stop bars on stop-controlled side streets 

General Comments, Non-Safety and Maintenance Issues in the Study Area 

• Create a more welcoming landscape 

• Create a ‘gateway’ feel that highlights the presence of the City of Mills 

• Reduce the appearance of Hwy 20-26 as a cut-through route 

Summary 
Each member of the review team received a copy of the draft review document. The above 

narrative represents the team’s consensus on findings, and the complete list of safety 

improvement alternatives recommended for consideration during the Western Gateway Corridor 

Study. 

The preceding sections identify each safety issue and briefly describe why it poses a risk. We 

believe improvement suggestions are constructive and realistic, with immediate and long-term 

improvement options for evaluation. These mitigation suggestions are appropriate to the project 

planning stage. 
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WESTERN GATEWAY CORRIDOR STUDY
ISSUES AND NEEDS INPUT SUMMARY

1

Western Gateway Corridor Study

ISSUES AND NEEDS INPUT SUMMARY

44
SURVEY 

RESPONSES

22
MAP

COMMENTS

1,000+
PEOPLE

REACHED

OVERVIEW
The Casper Area MPO solicited stakeholder and public input during the issues and needs 
phase of the Western Gateway Corridor Study through two in-person events and an online 
survey. The events and digital survey were promoted through social media, a news release, and 
eblast to stakeholders. Each event and survey results are summarized below.

COFFEE CHAT
On September 1, 2022 at 8 a.m. the Casper 
Area MPO hosted a Coffee Chat with the 
community. There were 31 attendees and 17 
filled out a hard copy of the survey. The project 
team gave a presentation to the attendees to 
introduce the study and gather feedback on 
transportation issues and needs to address as 
part of the study. Topics included:

 Study area and objectives
 Timeline
 Previous studies
 Corridor visioning
 Safety overview
 Traffic flow
 Access
 Pedestrian and bicycling connectivity 

and safety
 Landscaping and streetscape
 Lighting and gateway monuments
 Next steps

Attendees were asked the following questions:
 Are there specific concerns you have with safety or see an emerging safety issue?
 What traffic needs should be addressed by the study?
 Are there specific locations that would benefit from access modifications?
 What streetscape elements would you like to see along the corridor?
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ARTWALK 

On September 1, 2022 at 5 p.m. the Casper Area MPO participated in the Casper Artwalk with a 
booth at Art 321. The project team chatted with around 50 community members. One participant 
filled out a hard copy of the survey, four participants join the mailing list, and 22 written 
comments were collected on the corridor map. Information was presented on two boards and 
roll plot. A digital transcription of the comments can be viewed on Google Maps here.

SURVEY RESULTS
A total of 44 surveys were filled out digitally and through a hard copy handout. Half of the 
respondents provided email contact information. The survey results can be viewed and 
downloaded on Jotform as a PowerPoint here and Excel here.

SOCIAL MEDIA ANALYTICS
Reach: 1,136
Engagement: 80

https://www.google.com/maps/d/u/0/edit?mid=12nD_J1jQK7G_Xx8GJBxZU6sT0Ri74qo&usp=sharing
https://www.jotform.com/report/22262464320004020
https://www.jotform.com/excel/222636260594054
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Western Gateway 
Corridor Study 

Meeting #1



-
Introductions

Casper Area MPO

City of Mills

City of Casper

Wyoming DOT

Natrona County

Visit Casper

Study Advisory Committee

HDR

CEPI

Consultant Team



-
Purpose of Today’s Meeting

1. Introduce the study

2. Gather feedback on transportation needs to address as part of the study



-
Study Area

• West limit: West Belt Loop Intersection

• East limit: North Platte River Bridge
US Highway 20-26 



-
Study Objectives

Cohesive and welcoming corridor plan that highlights community characteristics 
and local environment

Create a comprehensive, long-range plan, focusing on:

Traffic 
flow

Safety Access 
management

Landscape 
design

Low impact 
improvements

Multi-modal 
travel



-
About the Study

The study will draft 

recommendations for the 

design of an upgraded and 

welcoming corridor that 

highlights unique and special 
recreational, business, and 
residential opportunities available 
in the greater Casper and Mills 
area and creates an entryway into 
downtown Casper.

Safety and operational improvements to US Highway 20-26 

Operational and safety analysis of 

the corridor to identify 

improvements to:
• Traffic operations
• Vehicle and pedestrian safety 

infrastructure
• Landscaping
• Lighting
• Transit options

The study is the first of a larger two-
phased project. The second phase will 
run from the West Belt Loop to the 
Natrona County International Airport 
(NCIA) and will begin after phase one is 
complete.

The study is the first of a 

larger two-phased 

project. The second phase 

will run from the West Belt 
Loop to the Natrona County 
International Airport (NCIA) 
and will begin after phase 
one is complete.



-
Study Timeline

4-Step 
Process

Step 1: 
Identify 

Transportation 
Issues & Needs

Step 2: 
Develop 

Concepts

Step 3: 
Develop Feasible 

Solutions for 
Potential Projects

Step 4: 
Develop 

Recommendations

Public Meeting 

#2

Public Meeting 

#1

WE ARE HERE FALL 2022 WINTER 2022 SPRING 2023



-
Previous Studies

Builds upon previous 
studies that established 
needs and provides 
guidance.



-
Corridor Visioning

• Art Walk 

• Digital Survey

• Project Website

• Eblast

• News Release

• Social Media

• Open House

We want to hear from you and your community!  



-
Safety: Crash History 

(2017-2021) Review

Stakeholder Question: 
Any specific concerns you 
have with safety or see an 
emerging safety issue?

Crash Trends



-
Traffic Flow: Daily Traffic 

Volumes
Stakeholder Question: What 
traffic needs should be addressed 
by the study?
• Congested locations?
• Concerns with specific traffic 

type (large trucks, commuters, 
tourists, etc.)?



-

• Offset intersections

• Safety and operational 
challenges

Salt Creek Road and Van 
Horn Avenue offset 
intersections

Opportunity for this study:
• Align Van Horn Avenue 

and Salt Creek Road to 
create one intersection

Safety & Traffic 
Flow Example



-
Access

• Access within major 
intersection area

• Overlapping left turn 
conflicts

• High access density

• Crash history

Access Management Needs

Left turn conflict 
‘Negative Offset’

Stakeholder 
Question: Specific 
locations that 
would benefit 
from access 
modifications?

Right turn conflict overlap

Yellowstone Hwy

Intersection 
functional area



-
Pedestrian/Bicycle Connectivity and Safety

Builds upon established plans



-

Poison Spider Road area

Stakeholder Question:
• Thoughts on this 

location?
• Other locations to 

focus on?

Pedestrian Crossing Example



-
Landscaping/Streetscape

• Medians and islands

• Street trees along outside of 
roadway

• Low impact design elements

Stakeholder 
Question: What 
streetscape or 
landscape 
elements would 
you like to see 
along the 
corridor? 



-
Lighting and Gateway Monuments

• Roadway lighting

• Gateway monuments



-
Next Steps

Gather
comments 

Present to 
Study Advisory 

Committee

Brainstorming 
workshop to 

develop 
concepts

Concept 
evaluation and 
refinement to 

potential 
projects

Present 
preliminary 

recommendati
ons for 

feedback 

September
2022

September 
/ October 

2022

October 
2022

Winter 
2022/2023

Spring 
2023



-
Additional Information

Casper Area MPO website: 
https://www.casperwy.gov

Casper Area MPO: Beth Andress

bandress@casperwy.gov

HDR: Jon Wiegand

Jonathan.Wiegand@hdrinc.com

Study Website and Contact Information

https://www.casperwy.gov/
mailto:bandress@casperwy.gov
mailto:Jonathan.Wiegand@hdrinc.com


THANK YOU!

Questions?



WESTERN GATEWAY CORRIDOR STUDY
OPEN HOUSE SUMMARY
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OPEN HOUSE SUMMARY
WESTERN GATEWAY CORRIDOR STUDY

OVERVIEW
The Casper Area MPO hosted a public open house for the Western Gateway Corridor Study on 
April 11, 2023, from 11:30 a.m. to 1:30 p.m. at the Beason Club. A total of 17 attendees signed 
into the event. The goal of the event was to discuss and gather input on the proposed 
improvements. Open house topics included:

 Overview of the study
 Proposed improvements

o Bicycle and pedestrian
o Roadway and intersection alternatives
o Streetscape and 

beautification

PROMOTION
The event was promoted through the 
following outlets. 

 Social media (Facebook, Twitter, 
and Instagram)

 Eblast to stakeholder list
 Printed flyer invites 



WESTERN GATEWAY CORRIDOR STUDY
OPEN HOUSE SUMMARY
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COMMENTS RECEIVED
Two comments were received via comment card.

 I feel like the name should be “Western Gateway Beautification Study.” The word 
corridor confuses people on what this study really is. I love these ideas though.

 On W. Yellowstone, south side, between Comet and Radio Ave, minus the Cleary office 
and old vet clinic, put up a solid wall so no one has to look into the Lariat Trailer Park

Discussion with Casper Area Transit:
 Supports bus bays / pull-outs along the Yellowstone Hwy corridor
 Likes the angle (sawtooth) bus bay design

o There are issues with people parking in the parallel (linear) bus bay areas and 
the sawtooth design helps discourage people from parking in those areas

 Would prefer to stay on the corridor instead of using business parking lots as bus 
stops   
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Wiegand, Jonathan

From: Angela Emery <aemery@platterivertrails.com>

Sent: Wednesday, January 11, 2023 4:16 PM

To: Wiegand, Jonathan; Beth Andress

Subject: RE: Western Gateway Corridor and Amoco Park

CAUTION: [EXTERNAL] This email originated from outside of the organization. Do not click links or open attachments 

unless you recognize the sender and know the content is safe. 

 

Good Afternoon, Jonathan and Beth; 

  

I presented the concepts to the PRTT Executive Committee today and here is the feedback in blue below. 

  

The following Amoco Park area concepts were developed as part of the Western Gateway Corridor Study: 

• Bike-Ped 

o At-grade crossing near the existing Amoco Park entrance 

 An at-grade crossing in a 50-mph zone seems dangerous and unlikely to meet with approval 

from WYDOT 

 The area to the north has no development and is a singleton lot owned by BP. If someone 

were to purchase the property, mightn’t they need to install a sidewalk? 

o Pedestrian underpass just east of Tate Pumphouse 

 There are significant pedestrian improvements planned for the Poplar/1st Street intersection 

that could likely assist with getting people across 1st Street at the intersection. 

 Underpasses are expensive and this site doesn’t seem to merit one 

 We wonder about enhancements to the area west of Pepper Tank as you approach the Rail 

Trail heading to Mills. The transition there is awkward. Has anyone mentioned that area?  

• Acoustic walls (2 pages) 

o Not good support for screening off the park from the street with a wall of acoustic panels.  

o More support for ideas about how to screen the area immediately around Bart Rea Learning Circle 

with green materials 

  

  

Angela Emery 

Platte River Trails Trust 

Executive Director 

W: 307-577-1206, C: 307-258-8833 

  

From: Wiegand, Jonathan <Jonathan.Wiegand@hdrinc.com>  

Sent: Friday, January 6, 2023 4:02 PM 

To: Beth Andress <bandress@casperwy.gov>; Angela Emery <aemery@platterivertrails.com> 

Subject: RE: Western Gateway Corridor and Amoco Park 

  

Good afternoon Angela and Beth, 

  

The following Amoco Park area concepts were developed as part of the Western Gateway Corridor Study: 

• Bike-Ped 

o At-grade crossing near the existing Amoco Park entrance 

o Pedestrian underpass just east of Tate Pumphouse 



2

• Acoustic walls (2 pages) 

  

We look forward to discussing these further and getting your feedback.  If you have any other ideas of things you would 

like to see, please let us know when we meet!  We are still in the concept development and refinement phase of the 

study, so still a great time to bring in additional concepts and refine ones already developed.   

  

Have a good weekend! 

Jon 

  

Jonathan Wiegand, PE, PTOE 
D 605.782.8105 M 605.400.8749 
  
hdrinc.com/follow-us 



Western Gateway 
Corridor Study 

Meeting #2



-
Introductions

Casper Area MPO

City of Mills

City of Casper

Wyoming DOT

Study Advisory Committee

HDR

CEPI

Consultant Team



-
Study Area

• West limit: West Belt Loop intersection

• East limit: North Platte River Bridge
US Highway 20-26 



-
Study Objectives

Cohesive and welcoming corridor plan that highlights community characteristics 
and local environment

Create a comprehensive, long-range plan, focusing on:

Traffic 
flow

Safety Access 
management

Landscape 
design

Low impact 
improvements

Multi-modal 
travel



-
Study Timeline

4-Step 
Process

Step 1: 
Identify 

Transportation 
Issues & Needs

Step 2: 
Develop 

Concepts

Step 3: 
Develop Feasible 

Solutions for 
Potential Projects

Step 4: 
Develop 

Recommendations



-
Purpose of Today’s Meeting

1. Introduce alternatives being considered throughout the study area

2. Gather feedback to help the study team develop recommendations

1. Refinement

2. Evaluation

3. Prioritization

4. Recommended alternative



-
Alternatives Overview

1. Corridor Typical Section

2. Roadway and Intersection

3. Bicycle and Pedestrian

4. Streetscape and Beautification

See the overview maps associated with each of the three groups for a ‘Table of 
Contents’ of alternatives 



-
Considerations

Each alternative addresses a ‘transportation need’ identified along the corridor

Creating an alternative does not necessitate a project or signify a project is 
planned/anticipated

• No Build (Do Nothing) Alternative

Several alternatives serve as a guide for a future ‘vision’ of the corridor

• Opportunistic approach

• Guide for future development



Corridor Typical 
Section

‘Vision’ for the future corridor



-
Typical Section



Intersection and 
Roadway 

Alternatives

Optional Subtitle



-
West Belt Loop

Conceptual Cost: $1.8M

Rearage Road and Access 
Management



-
Poison Spider Road

Conceptual 
Cost: $0.8M

Raised Median 
Retrofit



-
Poison Spider Road

Conceptual Cost: $1.6M

Mountain View Drive 
Realignment



-
Wyoming Blvd

Raised Median and Access Management

Conceptual 
Cost: $3.6M



-
Salt Creek Hwy / Van Horn Ave

Conceptual Cost: $2.2M

Van Horn Ave Realignment



-
Salt Creek Hwy / Van Horn Ave

Conceptual 
Cost: $0.8M

Right-in Right-out Access



-
Salt Creek Hwy / Van Horn Ave

Conceptual Cost: 
$0.7M

Timing dependent 
on meeting traffic 
signal warrants

Signalized Offset T 
Intersection



-
Salt Creek Hwy / Van Horn Ave

Conceptual Cost: $0.2M

Van Horn Ave Right 
Turn Lane



-
Traffic Signals

West Belt Loop 
intersection

Salt Creek Highway 
intersection



-
Access Management

Access Review

• Crash history

• Conflict locations

• Access density

Recommendations reflect an opportunistic approach 
to access management through:

• Development 

• Redevelopment, and 

• Future transportation projects.

Long-Range Corridor Access Management Guidance



Bicycle and 
Pedestrian 

Alternatives



-
Multimodal Connectivity

Shared use path

Sidewalk connections

Corridor Elements



-
Mid-Segment Pedestrian Crossing

Conceptual Cost: $1.0M

2nd Ave / 3rd Ave



-
Mid-Segment Pedestrian Crossing

Conceptual Cost: $1.3M

Lakeview Dr / Oregon Trail



-
Mid-Segment Pedestrian Crossing

Conceptual 
Cost: $1.3M

Amoco Park Area



-
Mid-Segment Pedestrian Crossing

Conceptual Cost: 
$1.3M

Pedestrian Underpass – Tate Pumphouse Area



-
Wyoming Blvd – Salt Creek Hwy Connection

Conceptual Cost: 
$0.95M - $1.6M+

Bridge Alignment



-
Wyoming Blvd – Salt Creek Hwy Connection

Conceptual Cost: $0.7M

No Bridge Alignment



-
Wyoming Blvd – Salt Creek Hwy Connection

Conceptual Cost: 
$2.0M

Pendell Blvd Alignment



-
Wyoming Blvd – Salt Creek Hwy Connection

Conceptual 
Cost: $2.0M

Pendell Blvd Bike Lanes



-
Van Horn Ave

Conceptual Cost: $0.45M

Sidewalk and Shared Road



Streetscape / 
Beautification 
Alternatives



-
Streetscaping

Street 
trees

Pedestrian 
lighting

Moderate and Intensive Options



-
Low Impact Development

Infiltrating Stormwater 
Management



-
Decorative Bridge Railing

Modification to 
Existing Bridge



-
Visual / Sound Screen Walls

Aesthetic Barrier



-
Gateway Nodes

‘Monument’ signage

Intensive landscaping

Casper Area MPO Wayfinding Master Plan guidance

Existing Gateway and Monument Signage Examples



-
Additional Information

Casper Area MPO website: 
https://www.casperwy.gov/

City of Mills: Sabrina Kemper

skemper@millswy.gov

Casper Area MPO: Beth Andress

bandress@casperwy.gov

HDR: Jon Wiegand

Jonathan.Wiegand@hdrinc.com

Study Website and Contact Information

https://www.casperwy.gov/
mailto:skemper@millswy.gov
mailto:bandress@casperwy.gov
mailto:Jonathan.Wiegand@hdrinc.com


Western Gateway 
Corridor Study 

DRAFT Report Comments

June 2023



-
Submitted Comments (June 2023)
If Casper and or Wyoming in general want to make the state more scenic, the first thing they need 
to do is STOP erecting UGLY wind turbines everywhere! Far left states like CO, NM and CA do not 
place these UGLY wind turbines all over the place. You have destroyed the natural byways and 
scenic beauty of Wyoming. I drove 487 to 287 to Fort Collins last week and the density of wind 
turbines was so thick it was disorienting - like being on a foreign planet - and all the natural beauty 
of the landscape was destroyed. Same thing on 1-80 from Laramie to Cheyenne - no one is going to 
appreciate the beauty of Wyoming with all these wind turbines in their face. Wyoming doesn't 
even benefit from this lousy source of power that is UGLY, destroys wild life and litters the country 
side with huge blades that need to be replaced and disposed of.
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Memo
Date: Monday, December 05, 2022

Project: Western Gateway Corridor Study

To: Study Advisory Committee

From: HDR

Subject: Corridor Access Management

Introduction
The purpose of this memo is to document an access review of the US20-26 corridor between 
West Belt Loop and the North Platte River bridge.  Findings and preliminary recommendations 
are included to provide analysis-based long-range access management guidance for 
redevelopment and future corridor projects. 

Three primary goals were established for this review:

A. Reduce conflict points within the intersection functional area at signalized (major) 
intersections

B. Reduce head-on conflict points in the two-way left-turn lane (opposing left turn vehicles)
C. Reduce right turn conflict overlap

Analysis methodology is based on guidance provided in the Transportation Resource Board 
(TRB) Access Management Manual, 2nd Edition.  

Existing Conditions
Figure 1 illustrates existing and future-year daily traffic volumes and speed limit zones 
throughout the US20-26 study corridor.  

Existing access points are shown in Figure 2 and Figure 3 aerials.  
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Methodology
While there are numerous methods to review access spacing and density, this study focuses on 
the following three:

A. Intersection functional area at signalized (major) intersections
B. Left turn conflict within two-way left-turn lane (TWLTL)
C. Right turn conflict overlap

Methodology, assumptions, and calculation input values are based on guidance provided in the 
TRB Access Management Manual, 2nd Edition.  

Intersection Functional Area
Intersection functional area reflects the area ‘upstream or downstream of an intersection where 
intersection operation and conflicts significantly influence driver behavior, vehicle operations, or 
traffic conditions’1.  The following methods were used to calculate upstream and downstream 
functional distance for this analysis: 

Upstream functional distance: d1 + d2 + d3 
d1 = distance traveled during perception-reaction time
d2 = distance traveled during deceleration-maneuver (lane change)  
d3 = 95th percentile queue length (measured; assumed 250 feet for this review)

Downstream functional distance: stopping sight distance

A summary of values based on travel speed is provided in Table 1.  

Table 1: Intersection Functional Area Distances

Speed
(mph)

d1 (ft)
Perception-

Reaction

d2 (ft)
Deceleration-

Maneuver

d3 (ft)
Queue
Length

Stopping Sight 
Distance (ft)

30 65 150 measured 200
35 75 225 measured 250
40 90 290 measured 305
45 100 360 measured 360
50 110 440 measured 425

1.5 sec perception-reaction time

TWLTL Left Turn Overlap Conflict
Closely spaced access points along a roadway with a TWLTL may create head-on conflict 
points within the TWLTL.  This review uses the distance traveled during deceleration-maneuver 
(lane change), intersection functional area measure d2, to determine whether left turning 

1 Transportation Resource Board (TRB) Access Management Manual, 2nd Edition
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vehicles have the full distance to complete the lane change and deceleration without conflict of 
opposing left turn vehicles in the TWLTL.   

Offset intersections spaced at a distance twice the d2 value (d2 x 2) reflect conditions where the 
opposing left turn maneuvers are separate (no overlap). Distances shorter than twice the d2 
value reflect an overlap of opposing left turn deceleration-maneuver (lane change) distances 
and reflects potential risk of head-on, sideswipe, and/or rear-end conflicts.  The minimum 
spacing calculations for different speeds are summarized in Table 2.    

 Table 2: TWLTL Left Turn Overlap Conflict Distances

Speed 
(mph)

d2 (ft)
Deceleration-Maneuver

Minimum Spacing (ft)
2 x d2

30 150 300
35 225 450
40 290 580
45 360 720
50 440 880

Minimum spacing: measured center to center 

Right Turn Conflict Overlap 
Right turn conflict overlap is where stopping sight distance extends through multiple access 
points and thus an approaching driver must monitor more than one access point at a time.  
Closing or separating closely spaced access points simplifies driver expectations and reduces 
the risk of through lane speed differential between approaching traffic and access traffic.  This 
measure is similar to the downstream intersection functional distance. 

The minimum distance between access points, measured center to center, to minimize right turn 
conflict overlap is shown in Table 3.  Multiple access points within this distance reflect situations 
where approaching drivers must monitor traffic turning into/out of more than one access at a 
time.     

Table 3: Right Turn Conflict Overlap Distances

Speed 
(mph)

Minimum Spacing 
(ft)

30 185
35 245
40 300
45 350
50 395

Minimum spacing: measured center to center 
TRB Access Management Manual, 2nd Edition, Exhibit 15-25
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Access Review
Figure 2 illustrates findings from the access review with the following designations:  

 Signalized intersection functional distances (upstream/downstream) are shown in blue
 TWLTL left turn overlap conflict segments are shown in orange
 Right turn conflict overlap segments are shown in red

The figure also shows 2017-2021 reported crash history, for all crash types, along the study 
corridor.  Figures that break-out angle crashes and rear-end and sideswipe crashes, for 
comparison with the access review findings, are provided in the Appendix.       

A summary of findings and preliminary recommendations are in the following sections.    

Segment A: West Belt Loop to 3rd Avenue
Crash History and Traffic Summary

 Few rear-end, angle, and sideswipe crashes 
 Lowest corridor segment daily traffic volumes 

Access Review Summary
 Access density leads to nearly continuous right turn conflict overlap in both directions 
 Access density leads to continuous TWLTL left turn overlap conflict

Comments
While access density is high through this segment, many of the driveways are low-volume 
residential or infrequently used industrial access points.  Actual conflict exposure varies from 
access to access and is likely minimal at several driveways.  With the low crash history, this 
segment is advantageous for an opportunistic approach to access management through future 
redevelopment and transportation projects.  

The frequency of small, individual parcels with their own access point, creates opportunities for 
consolidation to joint access points.  Access consolidation, relocation to side-streets, or 
relocation to rearage roads would provide notable reductions to TWLTL left turn conflict points 
and right turn conflict overlap by increasing spacing between access locations.       

Segment Recommendations
 Opportunistic approach to access management through development, redevelopment, 

and future transportation projects
 Recommended access management techniques for this segment:

o Consolidate closely spaced or redundant access points
o Construct rearage roads with development/redevelopment to relocate access 

points from US20-26 to the rearage road
o Relocate access points to side-streets

 Consider TWLTL left turn conflicts when locating future access points or considering 
which access points to close
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Segment B: 3rd Avenue to Highway Street (includes Poison 
Spider Road intersection)
Crash History and Traffic Summary

 Higher frequency of angle and rear-end crashes
o Oregon Trail Road, Crescent Drive, and Poison Spider Road intersection areas

 Moderate corridor segment daily traffic volumes 
 High vehicle conflict exposure through this segment due to mix of high-volume access 

points and moderate corridor traffic volumes

Access Review Summary
 Access density leads to continuous TWLTL left turn overlap conflict
 Right turn conflict overlap is sporadic, but common from Oregon Trail Road east to 

Highway Street   
 Mountain View Drive intersection is located within the Poison Spider Road intersection 

functional area

Comments
Surrounding land use transitions from industrial to commercial when traveling eastward.  
Driveway access density is considerably lower through much of this segment when compared to 
US20-26 west of 3rd Avenue (Segment A).  Access to/from properties is often located on the 
local side street in lieu of direct access to/from US20-26.  

The Mills local roadway grid network is fully established within this segment.  When local street 
intersections and driveway access points are considered together, the access density leads to 
overlap conflicts throughout the segment.  Overlap conflicts are most prominent between the 
two Highway Street intersections (west of Oregon Trail Road and east of Poison Spider Road).  

Segment Recommendations
 Opportunistic approach to access management through development, redevelopment, 

and future transportation projects
 Recommended access management techniques for this segment:

o Construct median through Poison Spider intersection functional area
o Relocate access points to side-streets, rearage roads, or frontage roads
o Consolidate closely spaced or redundant access points
o Close redundant local street intersections

 Consider TWLTL left turn conflicts when locating future access points or considering 
which access points to close
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Segment C: Highway Street to Casper Creek Bridge (includes 
Wyoming Boulevard intersection)
Crash History and Traffic Summary

 Higher frequency of angle and rear-end crashes
o Comet Street, Wyoming Boulevard, and /Salt Creek Highway intersection areas

 Highest corridor segment daily traffic volumes 
 High vehicle conflict exposure through this segment due to mix of high-volume access 

points and high corridor traffic volumes

Access Review Summary
 TWLTL left turn overlap conflict between Comet Street to approximately 1,200 feet east 

of Wyoming Boulevard
 Right turn conflict overlap between Comet Street to approximately 1,200 feet east of 

Wyoming Boulevard
o South side, east of Wyoming Boulevard, has elements of a frontage road through 

much of this area   
 Excal Way and Van Horn Avenue intersections located within Salt Creek Highway 

intersection functional area

Comments
Access is generally well-managed through this segment.  The main area with conflict overlap is 
in the Wyoming Boulevard intersection area, from Comet Street to just west of the railroad 
viaduct.  This area exhibits a high frequency of crashes with notable clusters at the Comet 
Street intersection, Wyoming Boulevard intersection, and access points just east of the 
Wyoming Boulevard intersection.  

While Excal Avenue and Van Horn Avenue intersections are located within the Salt Creek 
Highway intersection functional area, there are no overlapping left turn conflicts with the existing 
intersection orientation.  

Segment Recommendations
 Opportunistic approach to access management through development, redevelopment, 

and future transportation projects
 Recommended access management techniques for this segment:

o Construct median through Wyoming Boulevard intersection functional area
o Reconstruct frontage road east of Wyoming Boulevard, south side, to clearly 

designate the frontage road and relocate access points outside of the Wyoming 
Boulevard intersection area

o Relocate access points to side-streets, rearage roads, or frontage roads
o Consolidate closely spaced or redundant access points

 Consider TWLTL left turn conflicts when locating future access points or considering 
which access points to close
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Segment D: Casper Creek Bridge to North Platte River Bridge 
Crash History and Traffic Summary

 Few crashes, except at Poplar Street intersection 
 High corridor segment daily traffic volumes

Access Review Summary
 Access density on north side leads to sporadic right turn conflict overlap at both 55 mph 

(posted) and 40 mph
 TWLTL left turn conflict between Amoco Park access and Star Lane, and Poplar Street 

and Pronghorn Street

Comments
Access conflicts are most prevalent on the north side of US20-26 in the Amoco Park area.  
Corridor posted speed, 50 mph, between Casper Creek Bridge and Poplar Street intersection 
are higher than the other segments within the study area and thus result in longer conflict 
overlap distances.  

Much of the land on the north side of US20-26 in the Amoco Park area is developable or 
redevelopable and thus exhibits a long-range opportunity to manage corridor access.

The Poplar Street intersection is scheduled for reconstruction in 2023 to include medians 
extending back from the intersection.     

Segment Recommendations
 Opportunistic approach to access management through development, redevelopment, 

and future transportation projects
 Recommended access management techniques for this segment:

o Relocate access points to future local cross-streets, rearage roads, or frontage 
roads

o Consolidate or close closely spaced or redundant access points
 Consider TWLTL left turn conflicts when locating future access points or considering 

which access points to close
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Corridor Access Management Plan
The recommended approach to US20-26, between West Belt Loop and the North Platte River 
Bridge, reflects an opportunistic approach to access management through development, 
redevelopment, and future transportation projects.  Local agencies with access and platting 
jurisdiction along the corridor should work with developers, property owners, and businesses to 
implement access management strategies through the corridor. 

Recommended strategies for consideration, based on a review of signalized (major) intersection 
functional area, TWLTL conflict overlap, and right turn conflict overlap, include:

 Close access
 Consolidate access
 Relocate access to local side-streets, frontage roads, or rearage roads
 Construct frontage or rearage roads
 Construct medians through major intersection functional areas to restrict left turns 

to/from access points
 Move access locations within intersection functional areas further away from the physical 

intersection area
 Consider TWLTL left turn conflicts when locating future access points or determining 

which access points to close 
 Cross-reference WYDOT Access Manual for spacing guidance and treatments

In locations where it is difficult to close an access within a major intersection functional area, the 
recommended process of prioritized treatments includes (modified from TRB Access 
Management Manual, 2nd Edition, page 341):

1. Locate access as far as possible from the intersection
2. Restrict movements to right-in right-out (RIRO)
3. Specify the maximum entering/exiting volumes (1-hour, time of day, daily)
4. Require the applicant to agree to close the access connection if and when alternative 

access becomes available or if the access creates a crash issue

Access management recommendations for specific areas throughout the study corridor are 
summarized in Figure 3 and the following sections.  
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Segment A: West Belt Loop to 3rd Avenue

A-1 (S): Close access and relocate to rearage connection 

 If rearage road not feasible: 
o Consolidate access and move access points as far east from West Belt Loop 

intersection as possible (maximize downstream functional area) 
o Construct median to restrict left turns to/from driveways

A-2 (S): Close and/or consolidate access; relocate access to rearage connection or Gehring 
Street where feasible

A-3 (S): Consolidate access; relocate access to Lewis Lane and 3rd Avenue where feasible 

A-1 (N): Close and/or consolidate access

A-2 (N): Consolidate mid-segment access
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Segment B: 3rd Avenue to Highway Street (includes Poison 
Spider Road intersection)

B-1 (S): Close redundant local street intersections 

 Highway Street and Lakeview Drive or 1st Avenue

B-2 (S): Close and/or consolidate access

B-3 (S): Close and/or consolidate access; relocate access to local streets where feasible 

 Construct US20-26 median through Poison Spider Road intersection functional area to 
restrict left turns to/from access and local streets

B-1 (N): Move access to east property line to maximize spacing between driveway and 3rd 
Avenue intersection 

 Consider US20-26 median to restrict left turns to/from the access

B-2 (N): Close mid-segment access and relocate to local streets; close redundant local street 
intersections (see B-1 (S))

B-3 (N): Close, consolidate, and/or relocate (to local streets) mid-segment access

B-4 (N): Multifaceted access management considerations:

 Construct US20-26 median through Poison Spider Road intersection functional area to 
restrict left turns to/from access and local streets

 Close, consolidate, and/or relocate (to local streets) mid-segment access
 Relocate Mountain View Drive to align with Poison Spider Road (4-leg intersection)
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Segment C: Highway Street to Casper Creek Bridge (includes 
Wyoming Boulevard intersection)

C-1 (S): Close and/or consolidate access

 Construct US20-26 median through Wyoming Boulevard intersection functional area to 
restrict left turns to/from access and local streets

C-2 (S): Multifaceted access management considerations:

 Construct US20-26 median through Wyoming Boulevard intersection functional area to 
restrict left turns to/from access and local streets

 Close, consolidate, and/or relocate (further east of Wyoming Boulevard intersection) 
mid-segment access

 Reconstruct frontage road to support access management and designate new access 
locations

C-1 (N): Close and/or consolidate access

 Construct US20-26 median through Wyoming Boulevard intersection functional area to 
restrict left turns to/from access and local streets

 Consider rearage connection to provide access to Hudson Street 

C-2 (N): Close and/or consolidate access

 Coordinate with access management on south side of US20-26 to minimize left turn 
overlap conflict

C-3 (N): Consider intersection modifications

 Construct US20-26 median through Salt Creek Highway intersection functional area to 
restrict left turns to/from Excal Avenue

 Realign Van Horn Avenue to create 4-leg intersection with Salt Creek Highway
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Segment D: Casper Creek Bridge to North Platte River Bridge 

D-1 (N): Multifaceted access management considerations:

 Construct rearage or frontage road to link all developable area and support local 
connectivity

 Establish long-range full access intersections:
o WYO West Plaza
o Red Cloud Road or Refinement Way
o Star Lane

 Relocate mid-segment, individual parcel access points to the adjacent local street
 Convert local streets intersections to RIRO with US20-26 median:

o Red Cloud Road or Refinement Way
o Quartermain Drive

 If Refinement Way is desired to be full access, realign with Amoco Park entrance

D-2 (N): Convert to RIRO access (as part of Poplar Street intersection)
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Appendix A: Access Review with 2017-2021 
Angle Crashes

Appendix figure includes same access review measures as Figure 2 (intersection functional 
area, right turn conflict overlap, and TWLTL left turn overlap conflict), but only shows angle 
crashes.  
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Appendix B: Access Review with 2017-2021 
Rear-End and Sideswipe Crashes

Appendix figure includes same access review measures as Figure 2 (intersection functional 
area, right turn conflict overlap, and TWLTL left turn overlap conflict), but only shows rear-end 
and sideswipe crashes.  
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Memo
Date: Monday, May 08, 2023

Project: Western Gateway Corridor Study

To: Study Advisory Committee

From: HDR

Subject: Traffic Signal Modification Concepts  

Introduction
The purpose of this memo is to present potential concepts that modify existing traffic signals to 
mitigate traffic safety conditions identified in the Western Gateway Corridor Study’s Crash 
History Review Memo and Corridor Safety Review Memo (on-site safety review).  These 
concepts are presented to the Study Advisory Committee as alternatives for further 
consideration.  

The Western Gateway Corridor Study area includes the W Yellowstone Highway, from West 
Belt Loop (WY Hwy 257) to the North Platte River Bridge on 1st Street and is shown in Figure 1.  

Figure 1: Study Area

Through a review of safety-related transportation needs identified in other study memos, traffic 
signal modifications were identified at the following intersections:

 W Yellowstone Highway & West Belt Loop
 W Yellowstone Highway & Salt Creek Highway
 W Yellowstone Highway & Van Horn Avenue (currently unsignalized)

The W Yellowstone Highway & Poplar Street intersection is planned for reconstruction in Year 
2023. 

It should be noted that in several instances, alternatives involving roadway reconstruction or 
new construction were also developed outside of this memo as part of the Western Gateway 
Corridor Study.  This memo focuses on alternatives that modify or enhance existing traffic 
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signals.  These alternatives can generally be incorporated as stand-alone modifications or in 
conjunction with other intersection alternatives developed as part of the study.    

Planning-level crash modification factors (CMFs) were identified for each of the traffic signal-
related countermeasures from the Crash Modification Clearinghouse.  Because CMFs vary 
based on the crash type addressed, injury type addressed, and roadway/area type, CMFs are 
presented in terms of a range of values applicable to the countermeasure and this site.  The 
associated crash reduction factor, or potential reduction in crashes, is also presented.  The 
range of values provides an idea of potential benefits (or disbenefits) associated with each 
countermeasure. 

W Yellowstone Highway & West Belt Loop Intersection
Safety concerns noted at this intersection include a high number of crashes, red-light running 
crashes, a persistence of rear end crashes, and multiple angle crashes.  Two of the angle 
crashes also involved emergency vehicles.  There was a noted high-risk condition with the 
angle crashes since those crash types often result in injuries.

Several strategies for further consideration to mitigate these conditions:

 Review traffic signal Yellow Change and Red Clearance intervals
 Review left turn signal control operations
 Install advance warning beacons
 Improve signal head visibility
 Implement emergency vehicle preemption

Review Traffic Signal Yellow Change and Red Clearance Intervals 
One strategy for reducing vehicular conflicts is to ensure that the clearance intervals are correct, 
both calculated and entered into the controller correctly. Factors that determine the appropriate 
amount of yellow time and all-red time include roadway width and posted speeds.  It should be 
noted that increasing Yellow Change intervals beyond what is recommended by traffic signal 
timing best practice has shown a disbenefit by contributing to an increase in crashes at the 
intersection.  Further, disproportionally long Yellow Change intervals can lead to violations of 
driver expectation at other intersections along the corridor with standard Yellow Change 
intervals.  

Potential crash reduction range for related crashes*: 

Increasing All-Red and Yellow intervals: 
 CMF: 0.64 to 1.14
 Crash reduction: 14% increase to 36% decrease 

* Reflects range of crash modification factors for the identified crash countermeasure (presented in terms of percentage 
increase/decrease in crashes).  CMFs vary based on crash type addressed, injury type addressed, and roadway/area type.  
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Review Left Turn Signal Control Operations 
Flashing yellow arrow (FYA) control has been installed for the eastbound and westbound left 
turn phases. Consideration should be given to operating these left turn phases in protected-only 
mode during peak hours of the day and other times of the day when angle crashes are frequent. 
Consideration should also be given to adding left turn phasing to the West Belt Loop 
approaches to the intersection. Flashing yellow arrow signal heads would be consistent at this 
intersection and would allow for flexibility to operate in protected-only mode when necessary.

Potential crash reduction range for related crashes*: 

Change from Permissive Only to FYA Permissive Only Left Turn: 
 CMF: 0.35 to 0.89
 Crash reduction: 11% to 65% decrease 

Change from Permissive Only to FYA Protected/Permissive Left Turn: 
 CMF: 0.59 to 0.94
 Crash reduction: 6% to 41% decrease 

Change from Permissive Only to Protected Only: 
 CMF: 0.23 to 0.94
 Crash reduction: 6% to 77% decrease 

* Reflects range of crash modification factors for the identified crash countermeasure (presented in terms of percentage 
increase/decrease in crashes).  CMFs vary based on crash type addressed, injury type addressed, and roadway/area type.  

Install Advance Warning Beacons 
West Belt Loop traffic approaches the intersection at high speeds and after relatively long 
stretches of uninterrupted flow (westbound traffic has nearly three miles of grade-separated 
highway from I-25 to the intersection; eastbound traffic has over seven miles of uninterrupted 
flow from State Highway 220 to the intersection). Installing an advance warning beacon with a 
Signal Ahead (W3-3) sign would alert drivers to an approaching signalized intersection. 
Consideration should also be given to tying these beacons to the signal so that the flashers 
activate only when drivers will be approaching a red light.

Potential crash reduction range for related crashes*: 

Install Flashing Beacons as Advance Warning: 
 CMF: 0.75 to 0.96
 Crash reduction: 4% to 25% decrease

* Reflects range of crash modification factors for the identified crash countermeasure (presented in terms of percentage 
increase/decrease in crashes).  CMFs vary based on crash type addressed, injury type addressed, and roadway/area type.  
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Improve Signal Head Visibility 
Signal head visibility is challenged by some overhead signing and approach grades. 
Specifically, this applies to the: 

 Northbound approach where approach grades and the overhead signing on the south 
side traffic signal bridge blocks the visibility of the northbound traffic signals 

 Eastbound approach where the overhead signing on the sign bridge west of the 
intersection can distract drivers from seeing the eastbound traffic signals 

Near side traffic signals could benefit northbound traffic visibility.  For eastbound traffic, the 
existing sign bridge may limit the effectiveness of near side traffic signals and thus consideration 
should be given to adding an advance warning beacon for this approach.

Potential crash reduction range for related crashes*: 

Improve signal head visibility (signal lens size upgrade, new back plates, addition of reflective 
tapes to existing back plates, and/or installation of additional signal heads):  

 CMF: 0.87 to 1.00
 Crash reduction: 0% to 15% decrease

* Reflects range of crash modification factors for the identified crash countermeasure (presented in terms of percentage 
increase/decrease in crashes).  CMFs vary based on crash type addressed, injury type addressed, and roadway/area type.  

Implement Emergency Vehicle Preemption 
The Natrona County Fire Station 7 is located on the north (west) side of West Belt Loop, 
southwest of the intersection, and the City of Mills Fire Department and Police Department 
stations are located on the north side of W Yellowstone Highway, east of the intersection. 
Emergency vehicles use this intersection frequently and have been involved in at least two 
crashes during the study period. Installing emergency vehicle preemption will prohibit vehicular 
traffic from conflicting directions to enter the intersection while an emergency vehicle is 
approaching the intersection, significantly reducing the number of conflicts between emergency 
vehicles and normal traffic.

Potential crash reduction range for related crashes*: 

Install Emergency Vehicle Preemption (EVP) system:  
 CMF: 0.30
 Crash reduction: 70% decrease

* Reflects range of crash modification factors for the identified crash countermeasure (presented in terms of percentage 
increase/decrease in crashes).  CMFs vary based on crash type addressed, injury type addressed, and roadway/area type.  
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Estimated Costs
 Review traffic signal Yellow Change and Red Clearance intervals: $5,000
 Review left turn signal control operations: $10,000 for FYA signal heads
 Improve signal head visibility: $15,000 per approach
 Implement emergency vehicle preemption: $16,000
 Install advance warning beacons: $20,000

All costs assume no significant upgrades are required to the traffic signal cabinet or controller.  

W Yellowstone Highway & Salt Creek Highway Intersection 
Safety concerns identified for this intersection involved sight distance for eastbound vehicular 
traffic and potential conflicts between eastbound traffic and pedestrian and bicycle traffic. Sight 
distance is impacted by the vertical crest curve coming over the railroad bridge.  Vehicle 
conflicts with pedestrian and bicycle traffic was noted due to the lack of connectivity between 
the railroad bridge sidewalk and Platte River Trail and the extended section where pedestrians 
use the shoulder adjacent to a high-speed roadway. 

The following strategies should be considered to mitigate these conditions:

 Provide advance warning for eastbound traffic approaching the signal at Salt Creek 
Highway

 Provide street lighting along W Yellowstone Highway to improve visibility

Shared use path route connectivity alternatives were developed as part of a different component 
of this study.  

Install Advance Warning Beacons
Sight distance for eastbound traffic approaching the signal at the Salt Creek Highway is 
restricted due to the vertical curve of the railroad bridge to the west of Salt Creek Highway. 
Installing an advance warning beacon with a Signal Ahead (W3-3) sign would alert drivers to an 
approaching signalized intersection. Consideration should also be given to tying these beacons 
to the signal so that the flashers activate only when drivers will be approaching a red light.

Potential crash reduction range for related crashes*: 

Install flashing beacons as advance warning: 
 CMF: 0.75 to 0.96
 Crash reduction: 4% to 25% decrease

* Reflects range of crash modification factors for the identified crash countermeasure (presented in terms of percentage 
increase/decrease in crashes).  CMFs vary based on crash type addressed, injury type addressed, and roadway/area type.  
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Install Street Lighting 
With or without the aforementioned shared use path connectivity alternatives being developed 
outside of this memo, street lighting along W Yellowstone Highway could improve visibility of 
pedestrian and bicycle traffic along the sidewalk on the south side of the highway.

This recommended countermeasure is applicable throughout the corridor.  

Potential crash reduction range for related crashes*: 

Install street lighting: 
 CMF: 0.62 to 0.89
 Crash reduction: 11% to 38% decrease

* Reflects range of crash modification factors for the identified crash countermeasure (presented in terms of percentage 
increase/decrease in crashes).  CMFs vary based on crash type addressed, injury type addressed, and roadway/area type.  

Estimated Costs
 Install advance warning beacons: $20,000
 Install street lighting: $50,000 per 1,000 LF (one side); $100,000 per 1,000 LF (both 

sides)

W Yellowstone Highway & Van Horn Avenue Intersection
The primary safety concern that was identified for this intersection relates to the northbound 
movement from Van Horn Avenue to Salt Creek Highway.  High W Yellowstone Highway traffic 
volumes limit opportunities for northbound to westbound left turn movements during peak hours 
and can lead to risky maneuvers.  One of the following strategies should be considered to 
mitigate the northbound movement concerns:

 Realign the Van Horn Avenue approach to tie into the signalized Salt Creek Highway 
intersection 

 Install a traffic signal at the Van Horn Avenue intersection and interconnect this new 
signal with the existing signal at Salt Creek Highway to create a ‘Signalized Offset T 
Intersection’

The Van Horn Avenue realignment alternative is being developed outside of this memo.  

Install an Interconnected Traffic Signal at Van Horn Avenue (Signalized Offset T 
Intersection) 

The second option for mitigating these operational issues includes installing a traffic signal at 
Van Horn Avenue and connecting this new signal with the Salt Creek Highway signal. This 
option would be significantly less expensive than the first option since it would not require any 
structural or roadway improvements. Interconnection of the signals will facilitate the northbound 
thru movement and the southbound thru movement simultaneously so that they function 
similarly to ramp terminal intersections within a tight diamond intersection or a traditional 4-leg 
intersection. 



Casper Area MPO | Western Gateway Corridor Study
Traffic Signal Modification Concepts

7

Safety benefits with a new traffic signal are mixed depending on crash type.  The greatest 
benefit is with angle crashes (reflecting the lowest CMF value), which also have a propensity for 
resulting in injuries.  However, a traffic signal can also lead to rear-end crashes (which reflects 
the CMF that increases crashes) as the higher-volume major roadway through movements are 
now required to stop.  With the close proximity of Salt Creek Highway and the Signalized Offset 
T intersection configuration, it is anticipated that the increase in rear-end crashes would not be 
this high because traffic is already stopping at the existing Salt Creek Highway intersection.     

Potential crash reduction range for related crashes*: 

Install traffic signal (major road speed limit at least 40 mph): 
 CMF: 0.33 (angle) to 2.43 (rear-end); 0.95 (all crashes)
 Crash reduction: 243% increase to 67% decrease

* Reflects range of crash modification factors for the identified crash countermeasure (presented in terms of percentage 
increase/decrease in crashes).  CMFs vary based on crash type addressed, injury type addressed, and roadway/area type.  

Estimated Costs
 Install interconnected traffic signal at Van Horn Avenue intersection: $400,000

Summary
Through a review of the Western Gateway Corridor Study’s Crash History Review Memo and 
Corridor Safety Review Memo (on-site safety review), comments from the first public meeting, 
and discussions with the Study Advisory Committee, the following traffic signal modifications 
were identified for further consideration.  

W Yellowstone Highway & West Belt Loop Intersection 

 Review traffic signal Yellow Change and Red Clearance intervals
 Review left turn signal control operations
 Improve signal head visibility
 Implement emergency vehicle preemption
 Install advance warning beacons

W Yellowstone Highway & Salt Creek Highway Intersection  

 Install advance warning beacons
 Install street lighting

W Yellowstone Highway & Van Horn Avenue Intersection

 Install traffic signal to create a Signalized Offset T Intersection with the Salt Creek 
Highway intersection 

Traffic signal improvements to the W Yellowstone Highway & Poplar Street intersection are 
planned as part of a Year 2023 reconstruction project.  
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Description Unit % Unit Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost

Earthwork CY 35.00$                          2998 104,936$                  698 24,424$                    1184 41,454$                    4753 166,338$                  788 27,578$                  1744 61,026$                  -$                        393 13,741$                  

Surfacing SF 9.00$                             53967 485,703$                  12561 113,049$                  21319 191,871$                  85545 769,905$                  14183 127,647$               31385 282,465$               -$                        7067 63,603$                  

Curb and Gutter LF 35.00$                          2717 95,095$                    494 17,290$                    1133 39,655$                    1106 38,710$                    1206 42,210$                  1091 38,185$                  -$                        460 16,100$                  

Sidewalk SF 11.00$                          10897 119,867$                  3549 39,039$                    4501 49,511$                    5250 57,750$                    6096 67,056$                  -$                        -$                        -$                        

10' Shared-Use Path SF 16.00$                          -$                           4947 79,152$                    -$                           13528 216,448$                  3937 62,992$                  -$                        757 12,112$                  -$                        

Raised Median SF 11.00$                          -$                           3417 37,587$                    -$                           3556 39,116$                    -$                        4142 45,562$                  -$                        -$                        

Pavement Removal SF 10.00$                          -$                           8654 86,540$                    37522 375,220$                  56430 564,300$                  42009 420,090$               -$                        1019 10,190$                  -$                        

805,601$                  397,081$                  697,711$                  1,852,567$               747,573$               427,238$               22,302$                  93,444$                  

Pavement Striping - Yellow (Epoxy) LF 4.50$                             2495 11,228$                    -$                           301 1,355$                       1122 5,049$                       547 2,462$                    -$                        -$                        306 1,377$                    

Pavement Striping - White (Epoxy) LF 4.50$                             2718 12,231$                    517 2,327$                       101 455$                          2833 12,749$                    -$                        1425 6,413$                    -$                        100 450$                       

Retaining Wall SF 80.00$                          -$                           -$                           -$                           -$                           -$                        -$                        -$                        -$                        

Pedestrian Box Culvert LF 4,500.00$                     -$                           -$                           -$                           -$                           65 292,500$               -$                        -$                        -$                        

Planting Area SF 5.00$                             -$                           3087 15,435$                    2709 13,545$                    6952 34,760$                    7262 36,310$                  -$                        -$                        -$                        

Utility Relocations % of (A) 3% 24,168$                    11,912$                    20,931$                    55,577$                    22,427$                  12,817$                  669$                       2,803$                    

Traffic Signing % of (A) 3% 24,168$                    11,912$                    20,931$                    55,577$                    22,427$                  12,817$                  669$                       2,803$                    

Traffic Control % of (A) 7% 56,392$                    27,796$                    48,840$                    129,680$                  52,330$                  29,907$                  1,561$                    6,541$                    

Erosion Control/ Environmental % of (A) 3% 24,168$                    11,912$                    20,931$                    55,577$                    22,427$                  12,817$                  669$                       2,803$                    

Drainage - New % of (A) 5% 40,280$                    19,854$                    34,886$                    92,628$                    37,379$                  21,362$                  1,115$                    4,672$                    

192,635$                  101,149$                  161,873$                  441,596$                  488,262$               96,133$                  4,683$                    21,450$                  

Traffic Signals (New) EACH 400,000.00$                -$                           -$                           -$                           -$                           -$                        -$                        1$                            400,000$               -$                        

Traffic Signals (Modify Existing) EACH 250,000.00$                -$                           -$                           1 250,000$                  -$                           1 250,000$               -$                        1$                            250,000$               -$                        

Mobilization % of (A) + (B) 8% 79,859$                    39,858$                    68,767$                    183,533$                  98,867$                  41,870$                  2,159$                    9,192$                    

Contingency % of (A) + (B) 30% 299,471$                  149,469$                  257,875$                  688,249$                  370,750$               157,011$               8,096$                    34,468$                  

379,329$                  189,327$                  576,642$                  871,782$                  719,617$               198,881$               660,254$               43,660$                  

1,377,565$               687,557$                  1,436,226$               3,165,945$               1,955,452$            722,252$               687,240$               158,555$               

Design Engineering % of (D) 10% -$                               137,757$                  68,756$                    143,623$                  316,594$                  195,545$               72,225$                  68,724$                  15,855$                  

Construction Engineering % of (D) 12% -$                               165,308$                  82,507$                    172,347$                  379,913$                  234,654$               86,670$                  82,469$                  19,027$                  

Right of Way/Easement Acquisition EI Est. Ind. SF 3.50$                             265252 928,382$                  -$                           -$                           4090 14,315$                    -$                        -$                        -$                        -$                        

EB Est. Bus. 7.50$                             -$                           -$                           11218 84,135$                    -$                           36576 274,320$               -$                        -$                        -$                        

2,609,011$               838,820$                  1,836,330$               3,876,768$               2,659,972$            881,147$               838,433$               193,437$               

2,305,947$               687,557$                  1,520,361$               3,180,260$               2,229,772$            722,252$               687,240$               158,555$               

Other Considerations: Building Demo 225,000.00$            Building Demo 100,000.00$            

Acquisition TBD

Excel Way RIRO Access                    

(SC-VH-3)

Van Horn Right Turn Lane                    

(SC-VH-5)

Wyoming Boulevard Raised 

Median and Access 

Management (WB-1)

Offset T Signalized Intersection                         

(SC-VH-4)

W Yellowstone Hwy Intersection Alternatives

Construction + ROW Total

Western Gateway Corridor                     
Intersection & Roadway Alternatives

West Belt Loop (WBL-1)
Van Horn Realignment                      

(SC-VH-1)

Poison Spider Raised Median 

Retrofit (PS-1)

Mountain View Dr Realignment              

(PS-2)



Description Unit % Unit Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost

Earthwork CY 35.00$                           2234 78,190$                     1010 35,350$                     -$                           1500 52,500$                     973 34,063$                  283 9,905$                    305 10,675$                  -$                         2711 94,889$                  1467 51,333$                  1173 41,067$                  

Surfacing SF 9.00$                             -$                           -$                           -$                           24000 216,000$                  -$                         4893 44,037$                  5485 49,365$                  -$                         3660 32,940$                  -$                         -$                         

Curb and Gutter LF 35.00$                           -$                           -$                           -$                           2400 84,000$                     -$                         1043 36,505$                  398 13,930$                  403 14,105$                  -$                         -$                         -$                         

Sidewalk SF 11.00$                           -$                           -$                           -$                           12000 132,000$                  16843 185,273$                0 -$                         13124 144,364$                11313 124,443$                -$                         -$                         -$                         

10' Shared-Use Path SF 16.00$                           22566 361,056$                  20577 329,232$                  39840 637,440$                  -$                           675 10,800$                  6938 111,008$                6989 111,824$                8496 135,936$                6081 97,296$                  39600 633,600$                31680 506,880$                

Raised Median SF 11.00$                           -$                           -$                           -$                           -$                           -$                         3865 42,515$                  938 10,318$                  938 10,318$                  -$                         -$                         -$                         

Pavement Removal SF 10.00$                           -$                           -$                           16600 166,000$                  15600 156,000$                  -$                         7880 78,800$                  11841 118,410$                6260 62,600$                  3660 36,600$                  13200 132,000$                10560 105,600$                

439,246$                  364,582$                  803,440$                  640,500$                  230,136$                322,770$                458,886$                347,402$                261,725$                816,933$                653,547$                

Pavement Striping - Yellow (Epoxy) LF 4.50$                             -$                           -$                           -$                           -$                           -$                         -$                         -$                         -$                         120 540$                        -$                         -$                         

Pavement Striping - White (Epoxy) LF 4.50$                             -$                           -$                           -$                           6409 28,841$                     -$                         220 990$                        -$                         -$                         240 1,080$                    -$                         -$                         

Retaining Wall SF 80.00$                           -$                           -$                           -$                           -$                           -$                         -$                         -$                         -$                         -$                         -$                         -$                         

Structure Bridge group cost 1 70,000$                     -$                           -$                           -$                           -$                         -$                         -$                         -$                         1 510,000$                

Planting Area SF 5.00$                             -$                           -$                           -$                           -$                           -$                         18034 90,170$                  26479 132,395$                8895 44,475$                  -$                         -$                         -$                         

Utility Relocations % of (A) 3% 13,177$                     10,937$                     250,000$                  100,000$                  6,904$                    9,683$                    13,767$                  10,422$                  7,852$                    24,508$                  19,606$                  

Traffic Signing % of (A) 3% 13,177$                     10,937$                     24,103$                     19,215$                     6,904$                    9,683$                    13,767$                  10,422$                  7,852$                    24,508$                  19,606$                  

Traffic Control % of (A) 7% 30,747$                     25,521$                     56,241$                     44,835$                     16,110$                  22,594$                  32,122$                  24,318$                  24,000$                  24,000$                  24,000$                  

Erosion Control/ Environmental % of (A) 3% 13,177$                     10,937$                     24,103$                     19,215$                     6,904$                    9,683$                    13,767$                  10,422$                  12,500$                  12,500$                  12,500$                  

Drainage - New % of (A) 3% 13,177$                     10,937$                     24,103$                     19,215$                     6,904$                    9,683$                    13,767$                  10,422$                  7,852$                    24,508$                  19,606$                  

153,457$                  69,271$                     378,550$                  231,321$                  43,726$                  152,486$                219,583$                110,481$                571,675$                110,024$                95,319$                  

Pedestrian Hybrid Signal (New) EACH 250,000.00$                -$                           -$                           -$                           -$                           -$                         1 250,000$                1 250,000$                1 250,000$                -$                         -$                         -$                         

Traffic Signals (Modify Existing) EACH 250,000.00$                -$                           -$                           -$                           -$                           -$                         -$                         -$                         -$                         -$                         -$                         -$                         

Mobilization % of (A) + (B) 8% 47,416$                     34,708$                     94,559$                     69,746$                     21,909$                  38,021$                  54,278$                  36,631$                  66,672$                  74,157$                  59,909$                  

Contingency % of (A) + (B) 40% 237,081$                  173,541$                  472,796$                  348,728$                  109,545$                190,103$                271,388$                183,153$                333,360$                370,783$                299,546$                

284,497$                  208,249$                  567,355$                  418,474$                  131,454$                478,123$                575,665$                469,784$                400,032$                444,940$                359,456$                

877,200$                  642,102$                  1,749,346$               1,290,294$               405,315$                953,379$                1,254,135$            927,667$                1,233,432$            1,371,897$            1,108,321$            

Design Engineering % of (D) 10% -$                               87,720$                     64,210$                     174,935$                  129,029$                  40,532$                  95,338$                  125,413$                92,767$                  123,343$                137,190$                110,832$                

Construction Engineering % of (D) 12% -$                               105,264$                  77,052$                     209,921$                  154,835$                  48,638$                  114,406$                150,496$                111,320$                148,012$                164,628$                132,999$                

Right of Way/Easement Acquisition EI Est. Ind. SF 3.50$                             -$                           1000 3,500$                       1000 3,500$                       -$                           -$                         65252 228,382$                -$                         -$                         3200 11,200$                  -$                         -$                         

EB Est. Bus. 7.50$                             -$                           -$                           -$                           -$                           -$                         -$                         -$                         -$                         -$                         -$                         -$                         

1,070,184$               786,864$                  2,137,702$               1,574,159$               494,484$                1,391,505$            1,530,044$            1,131,754$            1,515,987$            1,673,714$            1,352,152$            

877,200$                  645,602$                  1,752,846$               1,290,294$               405,315$                1,181,761$            1,254,135$            927,667$                1,244,632$            1,371,897$            1,108,321$            

Structure Costs

Other Considerations: A $480,000

B $390,000

C $70,000

8' Shared Use Path / Sidewalk -             

1 mile
10' Shared Use Path - 1 mile

Bicycle and Pedestrian Alternatives

Mid-Segment Pedestrian Crossing - 

Btw Lakeview Dr and Oregon Trl  

(Crossing-2)

Pedestrian Underpass - Tate 

Pumphouse Area (Crossing-4)

Bike Lanes -                                 

Pendell Boulevard                                     

(WB-SC-4)

Mid-Segment Pedestrian Crossing - 

Amoco Park Area                       

(Crossing-1)

Mid-Segment Pedestrian Crossing - 

Btw 2nd Ave and 3rd Ave  

(Crossing-3)

Construction + ROW Total

Wetsern Gateway Corridor                          
Bicycle & Pedestrian Alternatives Shared Use Path - Bridge 

Alignment                                          

(WB-SC-1)

Van Horn Ave Sidewalk and 

Shared Road                                     

(VH-1)

Shared Use Path - No Bridge 

Alignment                                            

(WB-SC-2)

Shared Use Path -                    

Pendell Boulevard                                     

(WB-SC-3)
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